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RAYTHEON MAKES ALL THESE 


An Invitation... 


To men who want to "go places” 


in TV SERVICING 


Find out about this NEW, 
ALL-PRACTICE WAY 


of becomin ga Professional 


TV SERVICEMAN 


If you have some Radio or Television 
experience, or if you know basic Radio- 
Television principles but lack experience— 
NRI's new Professional Television Serv- 
icing course can train you to go places in 
TV servicing. This advertisement is your 
personal invitation to get a free copy of our 
booklet describing this training in detail. 


Learn-by-Doing ‘‘All the Way”’ 
This is 100% learn-by-doing, practical 
training. We supply all components, all 
tubes, including a 17-inch picture tube, and 
comprehensive manuals covering a_ thor- 
ough program of practice. You learn how 
experts diagnose T'V defects quickly. You 
see how various defects affect receiver per- 
formance— picture and sound; learn causes 
of defects, accurately, easily, and how to fix 
them. You do more than just build circuits. 
You get practice recognizing, isolating, and 
fixing innumerable troubles. 

You get actual experience aligning TV 
receivers, diagnosing the causes of com- 
plaints from scope patterns, eliminating 
interference, using germanium crystals to 
rectify the TV picture signal, obtaining ae : 
maximum brightness and definition by Train at home easily, quickly, for TV's top servicing jobs. NRIs 
sroperly adjusting the ion trap and center- e — . ° , 
io uanienains ate, "Thane tans tee am thie Professional Television Servicing course includes a 17-inch picture 
or even several pages of this magazine to 


list all the servicing experience you get. tube and all other tubes and components to build a complete TV 
UHF & COLOR TV Making New Boom Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complete 


Installing front-end channel selector strips training, including all equipment, available now for a low intro- 
in modern UHF-VHF Television receivers , 
and learning UHF servicing problems and ductory price—under $200 on easy terms. 
their solution is part of the practice you get. 
To cash in on the coming color TV boom 
you'll need the kind of foundation in knowl- ’ 7 
edge and experience this training gives. National Radio Institute, Dept. SNET 
16th and U Sts., N.W., Washington 9, D.C. 
Get Details of New Course Free 
Once again—if you want to go places in TV 
servicing, we invite you to find out what 
you get, what you practice, what you learn 
from NRI’s new course in Professional 
Television Servicing. See pictures of equip- 
ment supplied, read what you practice, 
Judge for yourself whether this training 
will further your ambition to reach the top 
in TV servicing. We believe it will. We 
believe many of tomorrow's top TV serv- 
icemen will be graduates of this training. Zone State 
Mailing the coupon involves no obligation, : , HOME STUDY COUNCIL 


Please send my FREE copy of “How to Reach the Top 
in TV Servicing.” | understand no saleaman will call. 
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COVER PHOTO: A Christmas present 
that hams dream ofthe new Halli 
cratters 8R.500 station—comprised of 
an §X.100 receiver, an HT.30 exciter, 
and an HT.31 linear amplifier. Full an 
tenna switching is also a feature of rig. 


(Ektachrome by Ken Schmid) 
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Prepare Now. ..in spare time at Home ... for a New, 
PROFITABLE inrepEesTING FUTURE 


> TELEVISION 


RADIO ~- ELECTRONICS 


RADIO CHIEF OF ILE DE FRANCE 
FRENCH LUXURY LINER PRAISES D. T. I. 
Radio Chief—Jean Desmas Says: 


“Your Training Organization in Chicago 
fe is known not only throughout Europe. 
, but also in many parts of the world as 
one of America’s finest Television, Radio 
+... ; end Electronics training centers.” 


JACK DEMPSEY 


Former World's Heavyweight Champion a 
TELLS WHY HE’S PROUD —— = os = - 
TO BE D T i Prepare At Home Or In Our Chicago Laboratory! 
e Bete 


WITH See for yourself how readily you may prepare at home, or in ovr modern Chicago 
laboratories, for o good job or business of your own in one of America's most promis- 
@J have been greatly impressed with ing, fast-growing fields—TELEVISION-RADIO-ELECTRONICS. 

D.T.1.’s wonderful spirit of friendli- if you train at home you get (1) the use of o 16-mm. movie projector end 16 reels 

ness and sincere determination to of animated movies to help you learn importent points fester . . . easier, (2) mod- 

help its students make good in Tele- ern, well illustrated lessons and (3) sixteen shipments of electronic parts enabling 

vision-Radio-Electronics. you to get valuable practical experience from over 300 projects—including building 
ond keeping the electronic equipment shown below. And upon completing training, 
you have the optional privilege of buliding and keeping o big 21 INCH TV Ser. (0.7.1. 
offers another home training in Television-Radie-Electronics, but without the TV set.) 
@ I also admire the business policy of Get the full story. Mail coupon todey! 

its management and the thoroughness 

of its large faculty of instructors. 


@ ladmire its remarkable 24 year record 
of helping men build brighter futures. 


@ Never have | heard young men praise 
a school as enthusiastically as do the 
students and graduates of D.T.1. They : 
are its best boosters. a ' ‘ ra 4 Sulld end beep this 10 OTF 


Engineered TV set easily 


L A U D D.T.t.’s ja y “ “ : : ‘ ~*~ ’ without the TV set 
‘HOME MOVIES ; ' 
IN CONGRESS 


D.T.1.'s remarkable home 
s _ training benefit of visual 
training MOVIES has been 


proised from the floor of 
the House of Representatives in Washington, D.C. and M Al L co U PO te TODAY! 
recorded in the Congressional Record — 
~ 
Seana an enters on * : \ ~DeVRY TECHNICAL INSTITUTE 
subject to military service, the One of America’s Foremost Rae 0 
information we heve fer yeu oe BELMONT AVE., CHICAGO 41, iLL. 
should prove very helpful. \ Dept. RN-12-4 
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CABINART ’56 - HI FI CABINET KITS 


a 
MODEL 27K 


MODEL 206K 
matched equipment 
and speaker 


cabinets 


THE REBEL K-3 


Identical acoustically with the 
KR-3, first and largest of the 
Klipsch-designed Rebel series of 
corner folded horns. Using the mir- 
ror images of room walls at a cor- 
ner, the K-3 extends bass down 
nearly to 30 cycles! Two compan- 
ion Rebel kits are more economical 
but only in price and size. 


K-3 *ee $54.00 


Prices slightly higher west and south 


HiFi 
wall storage 


units 


( 


Model K-3 
newest Rebel 


corner fotded horn kit 


Machined wood pieces key exactly to 


each other! Pre-shaped, pre-drilled, pre-engineered and not a 


scrap of sawdust left over! 


THE “ST” SERIES 


Wall storage units ... ten basic 
Cabinart designs in kitform or 
assembled, ready to finish. Each is 
tailored to the needs of hi-fi installa- 
tions. The Series includes a nine 
cubic foot bass reflex cabinet. 


Prices from 
$21.00 to $36.00 


FURNITURE KITS 


The new 27K and 28K typify Cab- 
inart kit utility and economy. Both 
point up the unique design func- 
tions necessary to the correct hi-fi 
installation. 


Equipment Cabinet 
$51.00 


Bass Retiex 
$39.00 


WRITE FOR THE NAME OF YOUR NEAREST DEALER AND MAIL ORDER HOUSE. 
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ROTORS 
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] models...a type for every need 


featuring ©C°-D-R automatic ROTORS 


Here they are .... the fastest selling line of rotors... 
complete in every detail ...including three models 

in completely AUTOMATIC rotors! The AR-1 and AR-2 
and the AR-22 which is the automatic version of 

the famous TR-2. ALL FIELD TESTED AND PROVEN 


BY THOUSANDS OF SATISFIED USERS! 


40% sharper tuning 
than any other 
automatic rotor 


TR-2 The heavy duty rotor with 
plastic cabinet featuring “com 
pass control” illuminated perfect 
pattern dial uses 8 wire cable 


TR-12 Complete rotor INCLUD 
ING thrust bearing. Handsome 
modern cabinet with meter con 


TR-4 The heavy duty rotor com- 
plete with handsome new, modern 
cabinet with METER control dial, 
uses 4 wire cable. 


TR-11 Same as model TR-12 with- 
out thrust bearing. 


trol dial, uses 4 wire cable 


SOCCER ESSE EEE EEE HEHEHE HEHEHE ETOH EO ES 


PRE-SOLD to millions with 
the greatest concentration 


pre-sold 


of TV Spots in our history. 


CORNELL-DUBILIER 


SOUTH PLAINFIELO, N.S 


THe RADIART cone, 


CLEVELAND 13, OHIO 
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GetNew FREE 


PUBLIC 
ADDRESS 
HANDBOOK 


Valuable Facts 
Help You Install 
Better PA Systems 


For the first time, such helpful 
information ina compact Handbook! 


@ Shows how to make sound surveys 
and recommendations—with factory 
and arena examples. 


Discusses public address 
ments in auditoriums, stadiums, large 
rooms, etc. 


require- 


Explains operational factors of impor- 
address loudspeaker 
systems for all types of applications, 
indoors and outdoors. 


tance in public 


Explains three major points to con- 
sider in public address loudspeaker 
projectors 
Tells what the COP Compound Dif- 
fraction Projector® is—what it does— 
and how it provides a PA speaker 
system of much greater range, effi- 
ciency and dispersion. 
Includes illustrations, diagrams, 
charts, formulas, engineering data, 
technical & architectural specifications. 
*Design Patent 160,004 
Additional Patent Pend. 
Send for your FREE copy now 
or see your E-V Distributor 


Elecho Voice 


FOO SSS OSSSSSSSADOSTCH 


ELECTRO-VOICE, INC. e BUCHANAN, MICH. 


Without obligation, send me FREE copy 
of the COP Public Address Handbook. 
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AT THE AUDIO FAIRS 


T THIS writing, two major Audio 

Fairs have just been completed, and 

at least two more are coming up in the 

very near future. So, it is understand- 

able if our thoughts at this time are 
primarily about audio matters. 

Fairs of this kind are always fascin- 
ating—there is an air of excitement all 
about, and the noises emanating from 
the various rooms tend to impart a 
carnival atmosphere—though for the 
most part the “barkers” are not as evi- 
dent as at a carnival. The true barker, 
in many instances, has been replaced 
by a pretty girl handing out reading 
matter of various kinds 

It is extremely interesting to listen 
to the various demonstrations of hi-fi 
equipment. As usual, the demonstra- 
tions are way too loud, but for the 
most part this is in self defense—if the 
volume were turned down, noise from 
nearby rooms would drown out the 
program material. Also, with low vol- 
ume, the number of people entering the 
room diminishes 

There was one notable exception to 
the above generalization at the New 
York Audio Fair. Our “Phonorama” 
exhibit, with an old Edison acoustic 
phonograph providing the sound, at- 
tracted a great deal of interest, even 
though the phonograph could be heard 
only a few feet down the hall. Perhaps 
this interest resulted from a desire of 
Visitors to get away from the ear- 
splitting sound in other rooms—per- 
haps it was the novelty of the whole 
thing. In many cases, it was pure nos- 
talgia! 

At any rate—our historical display 
of 35 early dise and cylinder phono- 
graphs, from the collection of this ed- 
itor, was received with great enthu- 
siasm. We now have a total of 87 ma- 
chines from the 1889-1906 period. 

Speaking of ear-splitting sounds 
did you ever have 120 watts of audio 
from a kettle drum hit you in the pit 
of the stomach? It is quite an experi- 
ence! Much worse than as though you 
were inside the kettle drum! How a 
voice coil can be made to handle such 
power without being torn apart is 
somewhat hard to understand, but it 
has been done. It is somewhat doubt- 
ful if a normal living room could long 
stand up under the punishment of 120 
audio watts, let alone a human being, 
but there must be places where such a 
system can be used to good advantage 

Stereophonic sound in various forms 
is gradually taking hold, although true 
stereophonic systems are still rather 
expensive. Which brings up one of our 
pet peeves—the indiscriminate use of 


the terms “binaural” and “stereophon- 
ic.” The terms are not interchangeable 
if the true definitions are adhered to, 
although many manufacturers use the 
two terms indiscriminately. In a true 
binaural system, two completely inde- 
pendent audio channels are used, with 
the two microphones spaced a distance 
apart approximately equal to the dis- 
tance between human ears. Sound is 
then presented to the ears by means 
of headphones—the left-hand micro- 
phone feeds to the left headphone, and 
the right-hand microphone to the right 
headphone. True binaural cannot be 
accomplished with loudspeakers. As 
soon as speakers are used, the system 
becomes “stereophonic.” Unfortunate- 
ly, we are compelled to use the terms 
“binaural” and “stereophonic” inter- 
changeably ourselves occasionally, be- 
cause of the way manufacturers de- 
scribe their equipment, but we will 
keep the distinction clear wherever 
possible 

Another pet peeve of many years’ 
standing is the amount of surface or 
background noise present in many of 
the demonstrations. Hi-fi fans used to 
welcome such noise or scratch as in- 
dicating that their systems were true 
“hi-fi”. With presently-available equip- 
ment and techniques, however, any 
great amount of such noise is inexcus- 
able and will backfire to the detriment 
of the demonstrator 

A matter 
amount of discussion at both the Chi- 
cago and New York Audio Fairs was 
the introduction of the ‘4-mil stylus 
We will cover the technical aspects of 
the matter in an article in the 
future, but want to report on some of 
the discussions briefly at this 
Some engineers claim that the bottom 
of the groove in most microgroove re- 
cordings is wider than %-mil, which 
means that a ‘'%-mil stylus 
“rattle around” and produce all sorts 
of distortion and weird effects. Others 
claim that the bottom of the groove is 
about %4-mil wide or less, which is ade- 
quate for a %-mil stylus. The demon- 
strations we heard with a '4-mil stylus 
sounded very good 
ing! Of course, actual pressures on the 
walls of the will be much 
greater with the smaller stylus unless 
needle force is reduced, so care must 
be taken to make that the 
record materia! is not distorted beyond 
its elastic limit. It is natural to assume 
that the large majority of %-mil styli 
will be diamond, if this size is generally 
O.R 
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the only COMPLETE 
catalog for everything 


1956 «x. ALLIED in TV, Radio, Hi-Fi and 


industrial Electronics 
324-PAGE ELECTRONIC SUPPLY CATALOG 


send for it today 


Get ALLiep’s 1956 Catalog—it’s complete, 
up-to-date —324 pages packed with the 
world’s largest selection of quality electronic 
equipment at lowest, money-saving prices. 
Select from the latest in High Fidelity systems 
and components; P.A. systems and accessories; 
recorders and supplies; TV tubes, antennas 
and accessories; Amateur receivers, 
transmitters and station gear; specialized 
industrial electronic equipment; test 
instruments; new build-your-own kits; huge 
listings of parts, tubes, transistors, tools, 
books—the world’s most complete stocks of 
quality equipment. Get every buying 
advantage at ALLIED: fastest shipment, 

expert personal help, lowest prices, 

assured satisfaction. Send today 

for your FREE copy of the big 1956 

ALLIED Catalog. 


@ AUNTY & Radio Parts « All Electron Tube Types 
© Test & Lob Instrements © High Fidelity Equipment 
© Latest Build-Your-Own Kits © Recorders & Supplies 
© P.A. Systems, Accessories © Amateur Station Gear 

« TV Antennas, Accessories © Tools and Books 
© Equipment for Industry 


Send for the 
leading Electronic 


ALLIED RADIO Supply Guide 


World's Largest Electronic Supply House INNES LNAI 5 OR Uae 


ALLIED RADIO CORP., Dept. 1-4-5 


SASTSPAY VERmS Hto FE SPSSIASTS 100 N. Western Ave., Chicago 80, Illinois 


Use our liberal Easy Payment To keep up with the latest and 
Plan—only 10 down, 12 best in High Fidelity, look to 
months to pay—no carrying ALLIED. Count on us for all 
charges if you pay in 60 days the latest releases and largest 
Available on Hi-Fi and P.A stocks of Hi-Fi equipment. W« 


units, recorder 'V chassis specialize, too, in TV supply 


[]) Send rree 324-Page 1956 aLtiep Catalog 


test instruments, kits, Ama and are foremost in the field 
teur gear, et of Builders’ Kits 


ultra-modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY 
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Whiskers on tin-plated steel, enlarged 6 times. 
of metals in whisker form was discovered by Bell scientists 


The clue of the metal whiskers 


‘The habit of close 
sell Laboratories 


observation at 
turns ‘tre 
mendous trifles” into important 
tific progress. Such a case 
when unexplained short circuits in 
wave filters seemed to be a 


often 
cich 


Oct urred 


ociated 


with a zinc-plated mounting bracket 


Close scrutiny disclosed a whiskery 
growth on the zine plating. Similar 
whiskers of tin were growing 
on tin-plated equipment. Studies 
showed the whiskers to be tiny 
crystals of metal. 


found 


single 


Suspecting that these unusual crys 
tals might be of essentially perfect 
structure, alert Laboratories scientists 
saw an opportunity at last to test 


an important metallurg 


The scientists studied the 
grew larg 
stals had enormously high 
strength a 
for 


greatcr 


ical 
er ones, and 
cr vield 
pred ted by the theory 
crystals —a strength far 
for the same metal 

any other known form. This clue has 
d new in the study of 
weak, 


il] over 


perfect 
than 
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what 
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metal trong of 
excited metallurgist 
world 

hu another new advance has 
come out of the Bell ‘Telephone Lab- 
oratories practice of scrutinizing 
everything that can 
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play 
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better telephone ervice. 
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BELL TELEPHONE LABORATORIES (B) 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC 
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Lots and lots of tuners around these days. 
Some must be better than others. 
3ut how do you know which is best? 
You listen. You compare. And your eye 
and ear will tell you plainly ... National's 
Criterion. 
What you hear is true high-fidelity ... the 
lowest over-all distortion of any popular 
tuner on the market—less than 1° for full 
75ke deviation on all signals above 4 uv. 
Or let’s put it in chart form and see how the 
Criterion compares for over-all FM distor- 
tion at 40 db S/N. Like this... 

Tuner A $ 89.95 

Tuner B 165.00 

Tuner C 184.50 

Tuner D 131.50 

CRITERION 189.95 


What 
is the best 
tuner? 


Best-frequency response on AM, too (less 
than 2 db down at 5 kc). Meaning true high- 
fidelity not only on FM but on AM as well, 
This is something no other tuner offers. 
And capture ratio? Again, the best. Rejects 
co-channel interference and unwanted sig- 
nals up to 80% as strong as the signal you 
desire. FM sensitivity? Experts say it’s the 
most sensitive tuner they've tested! 

AM sensitivity? Equally outstanding! 

So compare the Criterion on AM, on FM 
separately, or together in binaural and simul 
taneous listening. Compare for response, 
selectivity, distortion, sensitivity ...on any 
basis you like. 

So many tuners? Yes. But only one Criterion. 
Definit ly, demonstrably best! 

Better hear it. Available only at authorized 
full-line National distributors. 


National Criterion AM.FM Tuner 


Horizon 5 plug in preamplifier 
optional at extra cost 


Write Dept, RT-12! for 

full specifications 

NATIONAL COMPANY, INC 

61 SHERMAN ST. MALDEN, MASS. 


dintd imenec ® 
satiated ti Uae Vashendl Contans ationakt 


Manufacturers of high-fidelity record changers, AM/FM 
tuners, preamplifiers, amplifiers, and speaker systems 


Technicians, industry, Experimenters, 
Students, Hobbyists, Hams... 


“BASIC ELECTRICITY” 
“BASIC ELECTRONICS” 
“BASIC SYNCHROS 

and SERVOMECHANISMS” 


3 NEW “PICTURE BOOK” 
COURSES DERIVED FROM THE 
U.S. NAVY'S ELECTRICITY- 
ELECTRONICS TRAINING 
PROGRAM 


With these remarkable picture 
books, the Navy teaches the 
basics of electricity—electronics 
synchros and servomechanisms 
faster, easier, and more eco- 
nomically than ever before! Re- 
gardiess of previous education, 
students master these ny! im. 
tant subjects in record time 
jow these picture book courses 
are available to everyone! 
Each course features easy-to- 
understand ‘“‘show-how” draw- 
ings that make up more than 
50% of the entire material (a 
total of over 2,000 illustrations) 
They present and explain every 
tone; make everything picture 
clear 


Subjects are taken up in the 
order of need, with a complete 
idea on every page. Each point 
is discussed clearly, accurately, 
concisely. On that same page, at 
least one big “show-how” draw 
ing tilustrates and explains the 
topic in question. Then, review 
pages at the end of every sec 
tion highlight the material just 
cover in this thorough, step 
by-step way, @ solid foundation 
of knowledge is built, enabling 
the reader to grasp instantly 
the following portion of the 
course. There is ne finer basic 
material for schools, industrial 
training programs of heme 
study! 
“BASIC ELECTRICITY” 
No. 3 Paper bound: 5 volumes, 
624 pages, 6° 1 
- only $9.00 per set 
No. 4 Cloth bound: al! 5 volumes 
in @ single binding..only $10.50 
“BASIC ELECTRONICS” 
No. 5 Paper bound: 5 volumes, 
550 pages, 6” « 9” 
onty $9,00 per set 
No 6 Cloth bound: § volumes 
in @ single binding..only 610.50 


RIDER BOOKS HELP YOU 


DO MORE 
LEARN MORE 
EARN MORE. 


“BASIC SYNCHROS & 
SERVOMECHANISMS"’ 
. 7 Paper bound: 2 volumes, 
270 pages, 6” « 9”....only $5 50 


No. 8 Cloth bound: both volumes 
in @ single binding....only ¢ 695 


COLOR TELEVISION 
RECEIVER PRACTICES 


by the Hazeltine Corporation 
Laboratories Staff. 


World famous for their contri- 
butions in the field of electron- 
ies, the Haveitine Corporation 
Laboratories Staff has prepared 
@ thorough exposition of color 
television receivers, based on 
years of extensive research and 
design 


Every chapter deals with a sep- 
arate portion of the receiver, 
and is written by a different 
Hazeitine Laboratories expert, a 
specialist in the operation of 
that particular section. Thus, 
“Color Television Receiver Prax 
tices” presents the thinking of 
eight leading authorities in pres- 
ent-day electronics. Every major 
aspect of color receivers is ana 
lyzed and thoroughly explained, 
including the latest 21” picture 
tube and its required circuitry 


For the convenience of the 
reader, each chapter contains a 
summary of the salient points in 
that chapter 


This significant book, destined 
to become a standard reference 
work on the subject, will be of 
tremendous value to educational 
institutions, technicians, engi- 
neers to everyone who under- 
stands monochrome television, 
and now wants a solid grounding 
in color. An ideal book to use as 
a text on color television! 


CHAPTERS: introduction to Color 
Television The Color TV Sig- 
nal Display Devices Three- 
Gun Shadow-Mask Kinescope 
Decoders Color Synachroniza- 
tion in the Receiver fF and 
Video Amplication Laboratory 
Apparatus Index 


No. 1 Soft Cover 
No. 2 Cioth Bound 


only 44.590 
ly $4.00 


OHN | HIDER © 


HANDBOOK OF 630-TYPE 
TV RECEIVERS 


Covers all 630-types — from the 
earliest to the latest! Gives the 
“whys” and “hows” of each sec- 
tion; analyzes and explains the 
many changes and modifications 
made by various manufacturers 
26 pages of troubleshooting 
charts—pius complete schemat- 
ics of the original "630" and 
typical revisions. A must for 
everyone in servicing 


No. 15 only $3.50 


“RADIO OPERATOR'S LICENSE 


Q & A MANUAL 
by Milton Kaufman 


5th edition (including 

elements 1 through 8-1955 ed.) 
An indispensable reference vol- 
ume that systematically lists 
questions and answers of past 
FCC exams for all classes of 
communications tickets — plus a 
simplified foilow-through discus 
sion of each answer (so neces 
sary for complete understand- 
ing). Over 240 illustrations 


No. 16 cloth only $6.40 


ADVANCED TV SERVICING 
TECHNIQUES 
by RETMA Teaching Staff 


A practical, step by step course 
developed by the Radio-Elec 
tronics-Television Manutacturer's 
Association, to provide uniform 
servicing standards throughout 
the nation. This course treats 
each major section of the re 
ceiver separately—shows how to 
service every part—how to pin- 
point the trouble by using ali 
types of test equipment. Adopted 
by schools ali over America, 
“Advanced Television Servicing 
Techniques’’ is endorsed by lead- 
ing educators, the electronics 
industry, and the National Better 
Business Gureau. There is no 
finer advanced TV servicing 
course! 


No. 17 Main Text only $3.60 
No. 18 Lab Workbook....only 954 


BLISHER 


. 


PICTURE BOOK OF TV 
TROUBLES 


Each volume in this series cov- 
ers a different part of the TV 
receiver! Based on troubleshoot- 
ing done in the Rider lab, each 
shows you dozens of typical 
troubles, their symptoms (pic- 
ture tube patterns and wave- 
forms) and their causes. There's 
also a handy pull-out section in 
each book that shows you what 
the RIGHT waveforms should 
look like. Actually does your 
troubleshooting for you! 


No. 9 Vol. 1: Horiz. afc-osc 
chts 


only $1.35 
2: Vert. sweep- 
only $1.80 


No. 10 Vol 
def. ckts... 


No. 11 Vol. 3: Video if & 
amp. ckts only $1.80 


No. 12 Vol. 4: AGC ckts..only $1.80 


OBTAINING & INTERPRETING 
TEST SCOPE TRACES 


A complete explanation of wave- 
forms appearing on the ‘scope 
screen, with over 800 waveform 
iliustrations to show the ideal, 
practical, and distorted versions 
of the most commonly encoun- 
tered ‘scope traces: am & fm 
radio receivers, tv receivers, 
audio amplifiers, power supplies, 
test equipment. Tells and shows 
how to apply the ‘scope! 


No. 13 only $2.40 


“FUNDAMENTALS OF 
TRANSISTORS” 

by Leonard Krugman 

A clear, easy to understand ex- 
planation of transistor charac- 
teristics and operation, by one 
of the pioneers in transistor 
development 


No. 14 only $2.70 


INC 
New York 


RECEIVING TUBE 
SUBSTITUTION GUIDEBOOK 


Vital replacement data to help 
you do every servicing job faster 
2asier, more economically! You’ 

refer to these invaluable guides 
every day there’s no finer, 
more complete tube substitution 
information available anywhere! 
Every item listed in numerical 
order, with original and substi- 
tute socket illustrations and wir- 
ing instructions wherever needed. 


No. 192,500 am-fm-ty tube 
substitutions only $3.00 


FIRST SUPPLEMENT 
No. 20—750 new, completely 
different am-tm-tv tube 
substitutions only 99%¢ 


SECOND SUPPLEMENT 

No. 21—324 new, completely 

different am-fm-ty tube 

substitutions including 

134 PICTURE TUBE sub- 
stitutions ~oveotly 99¢ 


ENCYCLOPEDIA ON 
CATHODE-RAY OSCILLOSCOPES 
AND THEIR USES 


(enlarged, up-to-date 
1955 edition) 


1008 pages 3,000 illustra- 
tions half a million words 
that tell you everything you 
should know about scopes! 
Fully and clearly describes the 
oscilloscope its construction, 
its capabilities, its applications 
in servicing, engineering, re- 
search...with thousands of 
time-saving, labor-saving reter- 
ences, waveforms, charts. 


Here are just a few examples of 
the wealth of information this 
fabulous book gives you: theory 
of operation of the cathode-ray 
tube what's inside your pres- 
ent scope, or the one you're 
planning to buy getting your 
money's worth from the scope 

understanding the amplifier, 
sweep, and synchronizing cir- 
cuits used in scopes... scope 
applications . interpreting 
scope patterns composition 
of complex waveforms .. . visual 
alignment of am, fm, and tv 
receivers determining phase 
and frequency of unknown sig- 
nals and much, much, more! 


The most complete, authoritative 
reference book on scopes ever 
available to schools, technicians, 
engineers, industry! 


No. 22 Cloth bound:....only $11.50 


COMING SOON 


“HI-FI LOUDSPEAKERS 
AND ENCLOSURES” 


by Abraham B. Cohen, Eng. Mar., 
University Loudspeakers, Inc. 


Every hi-fi fan's been waiting for 
a book like this! Answers all 
your questions about loudspeak 
ers and enclosures so clearly, in 
such an easy-to-grasp way that 
everyone can understand! in- 
cludes complete construction in- 
formation on ali types of loud- 
speaker enclosures profusely 
illustrated with almost 200 clear, 
“here's-how" photos and draw- 
ings each one a complete 
story in itself 


WATCH FOR THIS BOOK — 
IT’S COMING SOON! 


RADIO & TELEVISION NEWS 


CUE 


The world’s finest reference 
library on radio and TV receivers 
Rider manuals provide official, 
factory-authorized service data 
on more radio and tv receivers 
than any other source! Famous 
for accuracy, these outstanding 
manuals have become the stand- 
ard reference in all fields where 
the servicing and maintenance 
of radio and TV receivers is re- 
quired. Complete information on 
all radios made from 1934 on 

all television sets—from the 
very earliest models right up 
to the newest! There is no finer, 
more reliable data! 


Price 
15.00 
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TV & ELECTRONICS 
AS A CAREER 


An authoritative guide to a prof- 
itable career in electronics 
No. 36 Cloth bound....only $2.50 


BROADCAST OPERATOR'S 
HANDBOOK 


2n¢ edition. A complete presen- 
tation of the practical consider- 
ations of radio broadcasting and 
the equipment required 

No. 35 Cloth bound....only $5.40 


SELLING YOUR 
TV-RADIO SERVICE 


Advertising, window and store 
display for the service shop 
No. 63 . only $1.00 


n-c R-E 
time 
constant 


December, 1955 


TV REPAIR QUESTIONS 

& ANSWERS (front ends) 

135 specific, practical questions 

and their answers (including fol 

low-through discussions where 
servicing TV front 


No only $2.10 
TV REPAIR QUESTIONS & 
ANSWERS (video circuits) 

135 questions and answers on 
servicing all types of video cir- 
cuits 

No. 24 only $2.10 


TV REPAIR QUESTIONS 
& ANSWERS 
(sync & sweep circuits) 


116 questions and answers on 
servicing ali types of sync and 
sweep circuits 
No. 25 only $2.10 


TV FIELD SERVICE MANUAL 
WITH TUBE LOCATIONS 
Tube locations plus over 30 dif 
ferent trouble symptoms for each 
model, tubes and parts to check 
adjustments to make. 7 years 
coverage in each volume 
VOL. 1: Admiral, Artone, AMC 
Air King, Air Marshall, Allied 
Purchasing, Andrea, Arvin, Auto- 
matic 
No. 26 only $2.10 
VOL. 2: Bendix, Capehart, CBS- 
Columbia, Crosiey, DuMont 
No. 27 only $2.40 
VOL. 3: Emerson, Fada 
28 only $2.10 
4: GE, Hallicrafters, Hoff 


only $2.40 
VOL. 5: Motorola, Phiico 
No. 30... only $2.40 


No. 31 
COMING SOON: Vol. 6: RCA 


TV TROUBLESHOOTING AND 
REPAIR GUIDEBOOK 

VOLUMES 1 & 2 

How to do quick, accurate tv 
receiver troubleshooting and re 
pairing. Completely practical 
down-to-earth information 

No. 37 Volume 1 only $3.90 
No. 38 Volume 2 only $3.30 


TV MANUFACTURERS’ 
RECEIVER TROUBLE CURES 
Positive cures for tv troubles! 
Factory authorized cata direct 
from receiver manufacturers. 7 
volumes covering over 60 differ 
ent manutacturers 

No. 41 Only $1.80 per volume 


HOW TO USE METERS 


Explains everything about using 
meters of ali types: what, when 
where, and how 

No. 42 only $2.40 


TV SWEEP ALIGNMENT 
TECHNIQUES 


Alignment and response curve 
shaping techniques for front end, 
video, i-f systems. Accurate, time 
saving! 

No. 43 only $2.10 


HOW TO USE SIGNAL & 
SWEEP GENERATORS 


A how-to-do-it book that clearly 
explains the use of these im 
portant testing devices, Covers 
every major type 

No. 44 only $2.10 
RADIO TROUBLESHOOTING 
GUIDEBOOK 

Explicit information about trou 
bies and their causes in am 
and {-m radio receivers—with full 


troubleshooting procedures 
No. 46 only $2.40 


SERVICING TV VERTICAL & 
HORIZONTAL OUTPUT SYSTEMS 


Complete, easy to understand 

explanations of these systems; 

covers circuits, waveforms, com 
ents, troubleshooting. Tells 

he whole story! 

No. 47 only $2.40 


HOW TO TOUBLESHOOT 
A TV RECEIVER 


A step-by-step guide for quick 
easy troubleshooting 
No. 48....... only $1.80 


HOW TO LOCATE & ELIMINATE 
RADIO & TY INTERFERENCE 
Explains the sources of inter 
ference, and what to do about 
them 

No. 52 only $1.80 
HOW TO INSTALL AND 
SERVICE AUTO RADIOS 
Practical, detailed instructions 


to help you do the job right 
No. 53 only $1.80 


TECHNICIAN’S GUIDE TO 

TV PICTURE TUBES 
Down-to-earth coverage of care 
handiing, replacement, mainte 
nance, and operation of picture 


only $2.40 
HOW TO USE TEST PROBES 


Clear, understandable expiana- 
tion of aii-types of meter and 
scope test probes and their uses 
No. 56 only $2 


HOW TO INSTALL TV ANTENNAS 
An illustrated “antenna bible” 
you'll refer to every time an 
installation job comes in 

No. 62 only $2.50 


INTRODUCTION TO COLOR TV 
Clear, understandable — explains 
everything you need to know 
No. 50 only $7.10 
HIGHLIGHTS OF COLOR TV 


A quick summary of how color 
tv works.for the man who al 
ready knows black and white tv 
No. 51 only 9% 


COLOR TV DICTIONARY 
Complete explanation of color 
TV terminology, with over 50 
illustrations 

No. 55 only $1.25 
See “Color TV Receiver Prac- 
tices” on site page 


HIGH FIDELITY SIMPLIFIED 
How to get best sound reproduc 
tion in your own home. Covers 
tuners, amplifiers, loudspeakers 
tape recorders, record players 
and changers 

No. 40 only $2.50 


GUIDE TO 
AUDIO REPRODUCTION 


Design, construction, assembly, 
testing of sownd reproduction 
systems. Explains circuitry of 
pre-amps, amplifiers; also cow 
ers speakers, enciosures 

No. 45 only $3.50 


HOW TO 
SERVICE TAPE RECORDERS 


The complete story — including 
ecording heads, drive mechan- 
sms, circuits — with practical 
suggestions for troubleshooting 
Yo. 59 only $27.90 
SPECIALIZED HI-FI—AM-FM 
TUNER MANUAL 
Factory-eccurate service data on 
20 popular makes of tuners (made 
between 1950 and 1955)—tells 
everything you need to know 
No. 64 only $3.50 
SPECIALIZED TAPE RECORDER 
MANUAL, VOL. 1 

Complete, factory-accurate serv- 
ice data on 88 different tape 
recorder models made between 
1950 and 1954 

No. 65 only $4.50 


ORDER TODAY! Look for this Rider Eook Seller ot your 
electronic parts jobber or 
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CRYSTAL OSCILLATORS* 
Discusses ali types of crystal 
cuts and their characteristics 
Reviews all types of crystal os 
cillator circuits 

FREQUENCY MODULATION* 
Reviews basic principles of fm 
transmitters and receivers 
LIMITERS & CLIPPERS* 

eviews all basic types of diode 
triode, and pentode limiter cir 
cults, slong with practical ap 
plications 

A-M DETECTORS* 

A comprenensive review of diode 
grid-lesk, power, and regenere 
tive detectors, including circuit 
operation and characteristics 


FM TRANSMISSION & 

RECEPTION 

2nd edition. Complete t-m story 
receiving and transmitting 

everything from basic principles 

to circuits and applications 

No. 32 Cloth bound only $4.95 


UNDERSTANDING VECTORS 

& PHASE 

A simple, non-mathematical ap 
proact to the relationship be 
tween sinewave currents and 
voltages in electronic networks 
in terms of — vectors 

No. 33 Paper bouw Only 9% 


UNDERSTANDING MICROWAVES 
A basic study of microwaves and 
radar, with minimum of math 
ematics 

No. 34 Cloth bound..only $4.00 


UNF PRACTICES & PRINCIPLES 
A thorough explanation of UNF 
including transmitting and re 
ceiving equipment 

No. 39 Cloth bound.....only 4. 
UHF TELEVISION ANTENNAS 

& CONVERTERS 

A simple explanation of the most 
commonly used UNF antennas 
and conversion systems 

No. 49 only $1.00 


R-C/R-L TIME CONSTANT 
Complete, understandable expla 
nation of time constant, and how 
it affects circuit operation 
No. 57 Only 904 


FM LIMITERS & DETECTORS 
Reviews basic concepts of cir 
cuits a6 well as complete opere 
tion of these devices 

No. 58 only « 


BASIC VACUUM TUBES 

AND THEIR USES 

Simplified step-by-step explana 

tion of all the basic tube types 
and thelr applications 

No. 60 Paper bound 

No. 61 Cloth bound 
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Centralab Type MD Molded Disc 


Nine ways better 


than an 


ordinary disc 


New, 
completely insulated 
ceramic 
disc capacitor 


Highest 
Leakage Resistance 


Initial, 10,000 megohms. After 
100-hour, 95%-humidity 

test, 1000 megohms. Returns 
to initial rating upon drying. 
Insulation resistance of 
moiding, GOO,O000 megohms. 
This guarantees longer life, 
safer operation. 


Highest 
Dependability 


Wholly produced in Centralab’s 
own plants, under strict 

control of ceramic, as well as 
capacitor, engineers. Centralab 
makes only ceramic capacitors 
thus is interested first, last, 

and always in ceramic 
capacitors. 


The only ceramic disc of its 
kind—there’s nothing else like it! 
It took four years to build—and 
an investment of over $100,000.00 
in production equipment. 


No matter how you look at it, 
the Centralab Type MD Disc 
gives you more for your money— 
gives your customer more for his, 


No, sir, when it comes to high 
quality and high standards of 

performance, you just simply 

cannot beat Centralab MD's. See 

for yourself — try them as replace- 
ments on your next few jobs, 


Molded 
insulation 


Completely insulated with Centrathene. 
2500 V.D.C 
can place an MD next to a chassis or 


breakdown to ground. You 


high-voltage leads without flashover or 
breakdown through the case. Fungus proof. 
Unaffected by ozone, sait water, or any 
known acid or solvent at room temperature. 
Will not become brittie at —55°C. 


Send coupon for Centralab 
Catalog No. 29, for further facts 
on MD’s and other products. 
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Highest 
Moisture Resistance 


The capacitor body itseif has 
moisture absorption of only 
.007% or less. The moided 
casing has moisture 
absorption of .OO5S% or less. 
This is less than the china 
dishes you use for food. 


Easy 
identification 


Clearly labeled to avoid 
confusion and mistakes. 
Coded in accordance with 
JAN specifications. Each 
unit labeled with capacity 
and voitage rating 


Highest 
Mechanical Strength 


Will not chip, crack, or 
break under rough handling 
or dropping. One-piece 
construction is unaffected 


by extremes of vibration. 


Highest 
Lead Strength 


You'll need a pair of pliers 
and a vise to strip these 
leads. MD's have the highest 
lead strength of any 

ceramic disc on the market 
greater than the 

breaking strength of the 
wire itself. 


Conservatively 
Rated 


100% fiash-tested at double- 
rated voitage. Periodically 
spot-checked at 1000-hour 


load life at test voitage 
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Centraliab 
A Division of Globe-Union Inc. 


9IOL E. Keefe Avenue, Milwaukee |, Wisconsin 


Send me Centralabh Catalog No, 29 
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Complete Range 
of Values 


52 vaiues from 5 mmf vt mtd, 
Voitage rating, 1,000 V.D.C. WwW 

to 4000 mmf.; 600 V.D.C.Ww 
4,000 mmf. Tolerance, 110%, 
through 680 mmf.; + 20%, 
750 mmf. through .0O6 mfd. GMV 
(guaranteed minimum value), 
0056 mfd. through .0O1 mfd, 


to 


over 


5 mmf 


Package of & 
only 7S¢ 


Suggested 
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FILAMENT 
TRANSFORMERS 


Do you want them? 


from 24.V—24V or 
from | amp. to 30 amps. 


We have them in 
stock 


see your jobber 
forimmediate delivery 


MERIT 


COIL AND TRANSFORMER CORP 
4427 N. Clark Street 
Chicago 40, Illinois 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS’ 
WASHINGTON EDITOR 


THE UNMANNED SPACE SHIPS, now 
being designed for travel into the 
world beyond and which will be fully 
equipped with an array of transmit- 
ters and receivers for telemetering and 
aeroguidance, have been panelled for 
special considerations. A 


mixture of super-high and lower fre- 


allocation 
quency channels are being discussed 
as possibilities, to permit long distance 
penetration and short-line jumps, the 
thousand-megacycle 
viewed for the 
higher power, and the 
bands for the extended runs with low- 
er outputs 


region being re- 
hops, 


lower 


short-distance 


using 


The speeding moons are not only ex- 
pected to aid astronomers and phys- 
Many be- 
lieve that these satellites can be used 


icists, but broadcasters, too 


as broadband trans- 
oceanic radio and TV signals. About a 
year ago a proposal in this direction 
was submitted to the National Science 
Foundation Suggested then was a 
chain of spheres, in orbits about 2200 
miles from the earth, which would pro- 
vide contact with any satellite from 
any location on the earth. Another 
method offered involved repeaters or 
plane mirrors about 20,000 miles above 
the equator that would serve as signal 
bouncers for radio or television signals 
Antennas some 250 feet in diameter 
might have to be used for such trans- 
missions, the band for video work 
would have to be about 5 megacycles 
wide and the frequency, 1000 mc. Com- 
menting on the powers that might be 
used, the report said that, depending 
upon the size of the moon and its dis- 
from mother earth, the 
would have to have a 
wide range of outputs, from 100 watts 
to perhaps 10 megawatts 


repeaters for 


tance base 


transmitters 


THE VERY-HIGH/ULTRA-HIGH situ- 
ation, which has been beleaguered by 
reams of varied ideas on possible solu- 
tions, was hit by another radical pro- 
posal a few weeks ago, that would 
completely alter the up and downstairs 
Offered by FCC 
who felt 
that the u.h.f. band was going nowhere 
and appeared hopelessly enmeshed in 
trouble, the plan suggested that addi- 
tional vif channels’ should be 
squeezed out of existing allocations and 


allocation program 
Commissioner Robert E. Lee 


separations between stations should be 


lowered The latter step could be 


taken, it was said, by using directional 
antennas and permitting the installa 
tion of low-power stations A 
shift of channels and extension of the 
bands would solve the station drop-in 
problem First 
the 216 to 342-megacycle region would 
have to be cleared away, as suggested 
in an earlier report; this would mean 
that the military, public, safety, and 
government services would have to be 
given channels elsewhere. Then, the 
132-174 me. band would have to be sur 
rendered to low-band TV: such a move 
would provide seven more v.h.f 
nels. Here, too, the present occupants 
involving hams industrial! 
transportation, domestic, and Washing 
ton agencies would have to move out 
and perhaps over to channels above 
500 me 

The Commissioner’s ideas were chal 
lenged by many in Washington and in- 
dustry, who felt that the 
shifts would not only result in restrict 
ed services, but would curb the na 
tional expansion of television, as origi 
nally envisioned. Thess 
based onthe limited number of very 
high channels that would be available 
regardless of the shifts made, and the 
legal and technical difficulties that 
would be encountered in moving th 
government agencies out and up to the 
higher frequencies 
proval might be required before such 
action could be taken 

The separation reduction was also 
looked on with suspicion. A number of 
experts bluntly feared that such a cut 


, 
local 


iid the Commissione: 


chan 


maritime 


p! oposed 


views were 


Congressional ap- 


back would raise cain. causing the 
same chain of exasperating interfer 
ence problems that brought on the 


five-year freere 


THE USE OF TAPE for other than en 
tertainment purposes has concerned 
many for a particularly 
those engaged in computer 


long time 
work. In 
one such study at the Bureau of Stand 
ards recently, a striking discovery was 
made. It was found that it is possible 
to pack digital pulses closely on tape 
and thus reduce problem-solution time 
by providing more rapid access to re- 
corded informatior 

An integral part of many large high 


speed electronic computers is some 
type of magnetic tape or wire-storage 
system which can serve as an input 


output means, as an external low- 
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oday’s only rotator with all 3S! 


Plus a score of other profit-building features that 


make the better-than-ever JFD Roto-King today’s 


outstanding rotator value. See your 


JFD distributor today. 


oO TODAY'S 
MOST 
POWERFUL 
GEAR TRAIN! 


Compare these 6 large 
heavy duty close toler- 
ance gears that develop 
smoother, greater 
torque. Yes, power capa- 
ble of turning a 4-bay 
channel 2 Yagi. 


CONTROL 
CASES IN 3 STRIKING 
DECORATOR COLORS! 


Smartly styled console cases 
in glamorous color, to 
match milady’s decor. The 
perfect complement to gra- 
cious living that TV set 
owners will go for. 


<) THE ONLY ROTATOR 
WITH REPLACEABLE POWER UNIT! 
FACTS ARE FACTS 
Rotators Break Down and Require Servicing 


Dismantling and re-erecting a TV installation is an un- 
necessary and added expense, in time, labor and customer 
satisfaction. The JFD Roto-King with replaceable power 
unit, saves you these added expenses by effectively making 
our servicing simple, quick and easy. Just remove th 
sealed power cartridge and install a new one. 


JED 


Look To JFD For Lugineering Leadership! 


114.095 
Two Bay 
POoWPRRAY 


$34.75 list 


fringe area antenna 


REVOLUTIONARY. 


speed memory, or in some cases as both. Many types of 
mathematical problems require extensive use of an exter- 
nal storage system. In solving these problems relatively 
| little actual computation is performed, but a great deal of 
| data must be handled and assimilated by the computer. 
Ideally, a magnetic tape system would supply or receive 
data from the machine fast enough so that the computer 
could proceed with the problem solution at its normal rate. 
In reality, however, the maximum rate at which informa- 
tion can be accommodated by a tape unit is usually very 
slow, compared to the speed of the machine, because of 
tape-speed limitations and the comparatively low density 
|} at which information is commonly stored on the tape. As 
| @ consequence, the bulk of problem-solution time is spent 
not in computation, as noted, but in the performance of 
input-output or tape storage operations. The investigation 
in Washington was directed at an improvement in tape- 
storage techniques to permit more rapid transmission of 
information to a computer, by increasing the number of 
pulses on each inch of the tape 

A variation of the non-return-to-zero (NRZ) system of 
tape recording was selected for the study. In this system, 
as ordinarily applied, current sufficient to saturate the tape 
is maintained in the recording head at all times, but the 
polarity is changed each time a binary one is to be re- 
corded. When a binary zero is to be recorded, the current is 
not changed. This type of recording has been found to 
produce a single change in the magnetic flux on the tape 
for each binary one, and no change in flux for a zero; thus 
on playback a voltage is produced only when a one is read 
Disadvantages of this method are that a continuous cur- 
rent must be maintained in the head during recording and 
that the polarity of the current must be switched rapidly 
Unless center-tapped head windings are used, these re- 
quirements often lead to complicated driver circuits that 
consume considerable power. To overcome these draw- 
backs, scientists at the Bureau used a pulse technique, in- 
stead of the continuous-current method 

In the new approach, the recording rate and the exact lo- 
cation of each recorded digit is determined by timing pulses 
derived from a sprocket channel, prepared in advance of 
the recording operation. The word length can be chosen 
arbitrarily, depending on the equipment with which the 
storage system is to be used. If the number of digits per 
word is n, then the sprocket channel must provide n + 1 
timing pulses per word. The extra pulse is used to set up 
a reference condition at the beginning of each word. In 
preparing the sprocket channel, it is also necessary to con- 
sider the speed and acceleration time of the tape drive, so 
| that a sufficient gap can be left between words or groups 


|| of words for starting and stopping the tape, without miss- 


ing information 

Starting with an erased tape, in the Washington system, 
sprocket pulses are recorded at the chosen rate along the 
|entire length of the tape. These pulses must be counted, 
| and the polarity of each recording pulse must be controlled 
To illustrate, if information is to be recorded on the tape 
in words of n digits each, with a sufficient gap between 
words for starting and stopping the tape, then the sprocket 
channel must provide n + 1 timing pulses per word, and 
| thus for n+ 1 times the polarity of the pulses in the 
sprocket channel must alternate. After these n + 1 pulses 
have been recorded, a number of pulses of the same po- 
| larity is recorded to provide a gap of sufficient length 
Since pulses of the same polarity recorded at a high enough 
density produce no change in tape polarization, there will 
be no playback signal from the gap. After the required 
number of like polarity pulses have been recorded, the 
polarity of the recording pulses then again alternate n + 1 
times. The whole length of the sprocket channel is re- 
corded in this manner, and the tape is then ready for use. 

The Bureau’s experts noted that in a tape storage sys- 
tem of this type, where a sprocket channe! is used to in- 
terpret the playback signals from the information channels 
and to time the pulses recorded in the information chan- 
nels, a problem arises from the close proximity of the 
read-record heads. During a recording operation, each 
timing pulse derived from the sprocket channel initiates a 

(Continued on page 119) 
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NOW SELLING 


CBS TUBES ON THE 
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CBS TELEVISIon 


NETWORK 


©? Women! ... bless "em, catch on to good 
things fast. So I'm telling them on my 
Friday morning show . . . there are no 
better tubes made than CBS tubes 
tubes with the Good llousekee ping 
yuaranty Seal. More and more women will 

be asking you for CBS tubes.?® 
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Be sure YOU have 
CBS tubes in your tube caddy. 


“T'll be on the CBS Television Network selling CBS tubes and your expert service every othe lay, 10:30 to 10:45 a.m., 


CBS-HYTRON, Danvers, Massachusetts... ¢ col DCASTING SYSTEM, INC 
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PHOTOFACT HELPS YOU SOLVE IT 


FASTER, EASIER, BETTER, MORE PROFITABLY / 


THE WORLD'S 
FINEST SERVICE DATA 


PHOTOFACT Service Data is the 
only service information based 
upon first-hand examination 
of the actual production-run 
receivers and equipment. It is 
authentic, uniform data de- 
veloped through actual study 
and analysis by service engi- 
neers in the Howard W. Sams 
Laboratories. PHOTOFPACT is 
the only data prepared from the practical 
point of view of the Service Technician. 


Thousands of Service Technicians use 
PHOTOPACT daily for time-saving, profit- 
boosting service operations. If you've 
never used PHOTOFACT, you've never re- 
alized your full earning power—you've 
never given such complete customer 
satisfaction, So get the proof for your- 
self. Try PHOTOFACT—use it on any job. 
Your Parts Distributor has the Folder 
Sets you need for any of the 17,000 TV 
and radio receivers, changers, recorders, 
ete,, covered in PHOTOFACT. Once you 
use this great service, we know you'll 
want the complete puororact Library. 


FREE Send for the PHOTOFACT 
CUMULATIVE INDEX os 
it's VALUABLE! 


Send for itt Your guide to 

virtually any model ever 

te come into your shop; 

helps you lecate the 

proper PHOTOFACT 

Folder you need to solve 

any service problem on 

eny model. Once you hove the 

make and chassis number, it takes 

just 60 seconds te find the oppli- 

cable PHOTOPACT Folder. Send coupon now 
for your FREE copy of the vaivable Cumulative 
index te all the PHOTOFACT Folders you need. 


EASY-PAY PLAN TO 
FIT YOUR BUDGET 


Ask your PHOTOFACT Distributor . . . he'll 
thow yeu hew you cen now own the 
PHOTOFPACT Library through @ unique 
Easy-Pay Pion that exactly fits your needs. 
Pays for itself as you EARN MORE. 


THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT—THEY HELP 
YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION 


FULL SCHEMATIC 
COVERAGE 


1. Famous “Standard Notation” 
uniform symbols ore used in every 


schematic. 


2. The same standard, uniform 


layout is used for each schematic. 


3. Diagrams are clear, large, 


easy to read, easy to handle. 


4. Wave forms are shown right on the TV 


schematics for quick analysis by ‘scope. 


5. Voltages appear on the schematics for 


speedy voltage analysis. 


6. Transformer lead color-coding is indicated 


on the schemotic. 


7. Transformer winding resistances appear on 


the schematic. 


8. Schematics are keyed to photos and ports 


lists. 


FULL PHOTOGRAPHIC COVERAGE 


9. Exclusive photo coverage of all chassis views 


is provided for each receiver. 


10. All ports are numbered and keyed to the 


schematic and parts lists. 


11. Photo coverage provides quicker parts iden- 


tifications and location. 


ALIGNMENT INSTRUCTIONS 


12. Complete, detailed alignment data is stand- 


ord and uniformly presented in all Folders. 


13. Alignment frequencies are shown on radio 
photos adjacent to adjustment number — adjust- 


ments are keyed to schematic and photos. 


HOWARD W. SAMS & CO., INC. 


Howard W. Sams & Co., Inc., Dept. 1-45 
| 2201 E. 46th St., Indianapolis 5, Ind. 


! ([] Send FREE Photofact Cumulotive index. 
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TUBE PLACEMENT CHARTS 

14. Top and bottom views ore shown. Top view 
is positioned os chassis would be viewed from 
back of cabinet. 

15. Blank pin or locating key on each tube is 
shown on plocement chort. 

16. Tube charts include fuse location for quick 
service reference 


TUBE FAILURE CHECK CHARTS 


17. Shows common trouble symptoms and indi- 
cotes tubes generally responsible for such 
troubles. 
18. Series filament strings are schematically pre- 
sefted for quick reference 

COMPLETE PARTS LISTS 
19. A complete and detoiled ports list is given 
for each receiver. 
20. Proper replacement ports ore listed, to- 
gether with installotion notes where required. 
21. All parts ore keyed to the photos and sche- 
matics for quick reference. 

FIELD SERVICE NOTES 

22. Each Folder includes time-saving tips for 
servicing in the customer's home. 
23. Valwable hints are given for quick access to 
pertinent adjustments 


24. Tips on safety glass removal and cleaning. 


TROUBLE-SHOOTING AIDS 
25. includes advice for localizing commonly re- 
curring troubles. 
26. Gives useful description of any new or 
unusual circuits employed in the receiver. 
27. includes hints and advice for each specific 
chassis. 
OUTSTANDING GENERAL FEATURES 
28. Each and every PHOTOFACT Folder, re- 
gordiess of receiver manufacturer, is presented 
in o standard, uniform layout. 
29. PHOTOFPACT is o current service—you don't 
hove to woilt a year or longer for the dota you 
need, PHOTOFACT keeps right up with receiver 
production. 
30. PHOTOFACT gives you complete coverage 
on TV, Radio, Amplifiers, Tuners, Phonos, Changers. 
31. PHOTOFACT meointains on inquiry service 
bureay for the benefit of its customers. 


HELPS YOU EARN MORE DAILY 
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THE FIRST STAGGER-TUNED TELEVISION ANTENNA 


America’s New Favorite 
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The antenna everyone's talking about! The ZEPHYR is a 
high performance, single lobe antenna, employing two rev- 
olutionary ‘‘wing"’ dipoles. Three half waves in phase, com- 
bined with an integrated director makes each dipole a uni- 
directional antenna on the high channels. 

The ZEPHYR uses two “‘wing"’ dipoles, one resonated on 
the low ends of channels 2—6, and 7-13, the other on the 
high end of these channels. These composite dipoles, both 
driven, together with fully functional parasitics elements, pro- 
duce the high performance to size ratio never before achieved 
in antenna design. 

There's sharp directivity too, on all channels—compar- 
able to a yagi. 

TRIO believes that with the introduction of the ZEPHYR 
and the ZEPHYR ROYAL, the need for stacked arrays is 
eliminated. 
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Here’s the new 


G-E CONVERTIBLE 
HI-FI AMPLIFIER = 


LONVEAI/IBLE 
TCUANERVRAX 


Pure 20-Watt Undistorted Output 
Exclusive Dual Chassis Design 


The exciting new Convertible is dra- 
matie in performance—flexible in de- 
sign. 20 watts of pure, undistorted 
output is only part of the Convertible’s 
promise. Other new quality features 
include a 7-knob control panel, built-in 
rumble filter, 8-position selector/com- 
pensator, 5 inputs and 4 outputs for 
every audio need, and a power-on 
indicator pilot lamp. Truly, this re- 
markable instrument was designed for 
the most discriminating audio fan. 


OVAL CHASSIS DESIGN. Two complete chassis 
function as one unit in a handsome metal cabi- 
net... or may be custom-mounted separately. 


fet GutNcy ME erONnE 


20 WATTS UNDISTORTED OUTPUT. Frequency re- 


sponse curve is flat all the way out.+ ldb20cps | 
to 20 KC at 1/10 power and + 2 db 30 cps to | 


15 KC at 44 power. 


Listen to G.B.sremarkable new Convurtible 
at your hi-f dealers’. Or, write: General 
Rlectric Co., Radio & TV Dept., Section 
H15125, Blectronice Park, Syracuse, N. Y. 
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HOWARD W. SAMS has 
chairman of the board of 
Sams 4&4 Co., Ine 
while J. A. Milling 
has been elevated to 
the post of presi- 
dent, succeeding Mr. 
Sams 

Mr. Sams has 
been president of 
the firm since he 
founded it in 1946 
and Mr. Milling has been executive 
vice-president and general manager for 
the past three years 

The action of the board of directors 
was taken at Mr. Sams’ request to per- 
mit him to devote more attention to 
long-range planning for the company. 
The new president was associated with 
RCA for twenty-four years before join- 
ing the Sams organization in 1952. 

>. . > 
ATMO SEAL COMPANY has opened a 
modern plant in Cincinnati, Ohio for 
the manufacture of “fusion-sealed” ter- 
minals for the electronic and refrig- 
eration industries. Principals of the 
new company were formerly executives 
of PUSITE CORPORATION ... WILLSON 
SALES COMPANY has been formed as 
a manufacturers’ representative firm 
with headquarters at 33 Maple Street, 
Malden, Mass. The organization will 
cover the entire New England territory 
Thomas B. Aldrich, former sales 

manager of the PRESTO RECORDING 
CORPORATION has joined the LEON L. 
ADELMAN CO. firm to set up the 
ADELMAN-ALDRICH division which will 
handle industrial accounts. Offices will 
be maintained at 141 Broadway, New 
York City, and at Palisades, N. Y ; 
FRANK R. COOK COMPANY, INC. has 
been incorporated in Colorado and will 
engage in the development of equip- 
ment for the aeronautical and elec- 
tronic industries. The company has 
completed negotiations for the pur- 
chase of laboratory and manufacturing 
facilities in Denver and in Colorado 
Springs 
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Howard W. 
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RICHARD H. RANGER, president of 
Rangertone, Newark, N.J., has been 
elected president of 
the Audio Engineer- 
ing Society for 1955- 
1956. He 
Albert A. Pulley of 
the RCA Victor 
Records Division 
Walter ©. Stan- 
ton president of 
Pickering and Com- 
pany, Oceanside, N. Y., 
ecutive vice-president of the Society. 
Ewing D. Nunn, owner of Audiophile 
Records, Saukville, Wisconsin was 


succeeds 


was elected ex- 
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named central vice-president while 
toy A. Long, research engineer of 
the Stanford Research Institute, was 
chosen western vice-president. 

Cc. J. LeBel, chief engineer of Audio 
Instrument Co., Inc., a founder and 
first president of the Society, was re- 
elected secretary for his fifth consecu 
tive term. The treasurer, Ralph A 
Schlegel of WOR-General Téleradio, 
New York, was also renamed. 

> + ~ 
PHILIP A. PORTNOY has been elected 
vice-president of Zlectronic Instrument 
Co., Inc. of Brook- 
lyn 

He has been with 
Eico since 1951 as 
executive assistant 
to President Harry 
Ashley, during 
which time he has 
made many contri- 
butions to the suc- 
cess of the business to that, he 
was a practicing attorney and, while 
in service during World War II, taught 
radar and radio electronics and repair 
at the Southern Signal Corps School 
in Florida. 


Prior 


. . 


INTERNATIONAL RESISTANCE COM- 
PANY has begun construction of a mod- 
ern, one-story building in Syimar, Los 
Angeles County, California which will 
house three of its wholly-owned Cali- 
fornia subsidiary companies, HYCOR, 
IRCAL INDUSTRIES, and EMEC, INC. in 
addition to providing warehouse facili- 
ties for the parent firm on the West 
Coast. Occupancy is scheduled for mid- 
January . HUDSON INDUSTRIAL 
ELECTRONICS CO., INC. has moved its 
Industrial Sales operation to new 
quarters at 37 West 65th Street, New 
York 23, N.Y. The new location pro- 
vides increased and improved ware- 
housing and sales facilities UNITED 
TRANSFORMER CO. has opened a Pacific 
Division plant at 4008 West Jefferson 
Boulevard in Los Angeles GEN- 
ERAL CEMENT MFG. CO. of Rockford 
Illinois has consolidated all of its oper- 
ations and those of five of its subsidi- 
aries into a recently acquired five-story 
building at 400 S. Wyman Street, Rock- 
ford. The firm's chemical division will 
remain at the present site at 919 Tay- 
lor Ave RCA completed ar- 
rangements to purchase an additional 
285,000 square feet of building space in 
Lancaster, Pa., as part of its program 
for the accelerated production of color 
TV picture tubes. The firm now has 
more than a million square feet of 
space in Lancaster CALIFORNIA 
CHASSIS COMPANY of Lynwood, Calif 
has added approximately 10,000 square 
feet to its floor area with the erection 
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200,000 — That’s how many service men will be needed to handle television-radio- 
electronics industry requirements in the next few years. That's the figure given by 
the director of product service for CBS-Columbia — a man in a position to know. 


2.7 billion dollars to be spent just for service and installation of TV sets in American 
homes by 1957! That's the figure given by one of the top men in the entire industry 
— the president of Radio Corporation of America. 


Think What This Means For YOU! 


Here is a field still in its infancy — New jobs with top pay 
and a secure future are being created every day — Here is 
@ chance for you to get into a growing field 

with unlimited opportunity for advancement — 

Here is your chance to set up your own business 

and be your own boss — Here is your oppor- 

tunity to get in on a 2 billion dollar plum by 

becoming a Television Technician. 


LEARN BY DOING fuss 


AF-AF Signet Generator 
Public Address System 


CW Telephone Tremumitter 


As part of your training, | give you the equipment 
you need to set up your own home laboratory and prepare for 
oa BETTER PAY TV JOB. You build and keep a professional TV 
RECEIVER complete with big picture tube (designed and 
engineered to take any size up to 21-inch) . . . alsoa 
Super-Het Radio Receiver, AF-RF Signal Generator, 
Combination Voltmeter-Ammeter-Ohmmeter, C-W Tele- 
phone Transmitter, Public Address System, AC-DC 
Power Supply. Everything supplied, including all tubes. 


a AR " very stort af your course you can earn 


extra money by repairing sets for friends and neighbors. 
Many of my students earn up to $25 a week... pay for 
their entire training with spare time earnings ... start their 
own profitable service business. 


December, 1955 


you my new 40-page 
book, “How to Make Money in 
Television, Rodio, Electronics,” 
@ Free sample lesson, ond 
other literature showing how 
Gnd where you con get a top- 
poy job in Television 


a ee 
Bedi Belerinion Mfcaining Bh sscciation 


52 EAST 19th STREET «© NEW YORK 3, N. Y. 
Licensed by the State of New York @ Approved for Veteran Training 


: 

1. C. Lene, 6.5. MA 
President, Radio-Television 
Training Association 
Executive Director, Pierce 

of Rodio & Television 


LEARN TELEVISION AT HOME 
IN YOUR SPARE TIME 


Trained men get the top jobs. You can qualify for 
one without giving up your present job or social 
life. My lessons are especially prepared for you 
to study at home — even if you have absolutely 
no experience in this field. 


CHOOSE FROM THREE COMPLETE COURSES 
covering all phases of Radio, FM and TV 


1. Radice, FM and Television Technician Course — no pre- 
vious experience necessary. 
2. FM-TV Technician Course - previous training or experience in radio 
required 
3. TY Cameraman and Studio Technician Course — odvanced training 
for men with Rodio or TV training or experience. 


i- you aon your me “a aides i ve or ‘ you can 


have two weeks, 50 hours, of intensive Lob work on modern electronic 
equipment ot ovr associcte resident school, Pierce School of Radio & 
Television. THIS EXTRA TRAINING IS YOURS AT NO EXTRA COST 
WHATSOEVER! 

FCC COACHING COURSE — Importont for BETTER-PAY JOBS requiring 
FCC License! You get this training AT NO EXTRA COST! Top TV jobs go te 
FCC-licensed technicians 


S2EStSS Se fe ee ete 
[ FADIO.TELEVISION TRAINING ASSOCIATION = 
Dept. 1-12C, 52 Bost 19h Street, Mew York 3, MY, 


MAIL THIS COUPON TODAY! 
NO SALESMAN WILL CALL! 


REASONS WHY 
CROWN IS THE 
LINE FOR YOU 


AND DON'T OVERLOOK THESE OTHER OUTSTANDING TV ACCESSORIES by CROWN 
CROWN TWO-SET COUPLER . . . operates two TV sets 


from the same antenna on any combination of channels 
with excellent signal resp 

CROWN ROLLER-GEARING GUY RING . . . permits 
smooth, free rotation of FM and TY masts without 
loosening of resetting guy wires. Roller bearing equip- 


ped . . . protected by Crown's trouble-free “ Weather- 
Guard" design. 


SELL auth confidence 
sell “Vv CROWN 


CROWN CONTROLS Co., Inc. “oo” 


Canadian Subsidiary Crown Controls Mig. Lid. Export Division, 15 Moore St, New York, N. Y., Cable—“Minthorne” 


of an annex immediately adjoining and 
connected with its main plant at 5445 
Century Bivd. The new building will 
be used for research and warehousing 

TELECTROSONIC CORPORATION 
has added another floor to its plant at 
35-16 37th St., Long Island City 1, New 
York which increases production area 
by more than 25 per-cent .. . ELECTRI- 
CAL SUPPLY CORPORATION, New Eng- 
land jobber firm, has moved to new 
quarters at 205 Alewife Brook Park- 
way, Cambridge, Mass. The new build- 
ing provides almost four times the 
space of the firm’s former location in 
central Cambridge ... The Canadian 
division of AMPEX AMERICAN has 
opened its first office at 70 Grenville 
Street, Toronto. The division will serve 
as a sales and distribution point for the 
firm’s line of magnetic recording equip- 
ment ... VARIAN ASSOCIATES is add- 
ing two new wings to its Palo Alto, 
California plant which will add 25,000 
square feet of work area... EECO 
PRODUCTION COMPANY has opened a 
new plant at 506 East First Street, 
Santa Ana... ADMIRAL CORPORA- 
TION has broken ground for a new elec- 


| tronic research laboratory to be situ- 


ated on a three-acre site in Stanford 
Industrial Park. The site is at Califor- 
nia Avenue and Cornell Streets in Palo 
Alto, California. 


JOHN V. L. HOGAN, president of Hogan 


Laboratories and founder of station 
WQXR, has been 
named recipient of 
the IRE “Medal of 
Honor,” the highest 
technical award in 
the radio engineer- 
ing profession. 

The award, which 
was given “For his 
contributions to the 
electronic field as a founder and 
builder of The Institute of Radio 
Engineers, for the long sequence of his 
inventions, and for his continuing ac- 
tivity in the development of devices 
and systems useful in the communica- 
tions art,” will be presented during the 
IRE National Convention in New York 


| City next March 


He helped to found the IRE in 1912 
and has served as president and vice- 
president of the association and on the 


| board of directors and on many com- 
mittees over the years. 
> 


. . 


JOSEPH P. BANNON has been appointed 
general sales manager of the RCA Vic- 
tor Television Division. He was for- 
merly field sales manager of the divi- 
sion... The Rust Industrial Com- 
pany, Inc. of Manchester, N. H. has 
named WILLIAM J. BARKLEY to the post 


| of vice-president. He has been in the 
| radio and “wireless” fields since 1907 


and was formerly associated with DR. 
LEE DE FOREST as vice-president of the 
De Forest Radio Co. . . . JOSEPH SO- 
LAR! is the new general sales manager 
of the components division of Federal 
Telephone and Radio Company of Clif- 
ton, N. J... . ROBERT L. S$. LEEDY has 


(Continued on page 130) 
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COYNE 


A fascinating field! A great future! A good job or 
independence in a business of your own! TV is grow- 
ing by leaps and bounds—1227 new communities, 
1845 new stations have been given the “go-ahead”. 
Trained men are worth their weight in gold! 


MODERN TRAINING BY COYNE 
RIGHT IN YOUR OWN HOME 
Here is modern, up-to-the-minute Home Training 
in Television and Radio designed to meet the stand- 
ards that have made the Coyne School famous for 
many years. You get personal supervision by mem- 
bers of Coyne instruction staff—men who know 
TELEVISION AND RADIO AND KNOW HOW 


B. W. COOKE, President 

A TECHNICAL TRADE INSTITUTE 

CHARTERED NOT FOR PROFIT 
Established 1699 

500 S. Paulina Dept. 95-HA5, Chicago 12, 


TELEVISION *% RADIO & ELECTRICITY *% REFRIGERATION % ELECTRONICS 


December, 1955 


Coyne, of course, also offers practical 
resident training in the Coyne Training 
Shops here in Chicago in the fields of 
TELEVISION-RAD10 and ELECTRI- 
CITY. If you prefer to get information 
about our resident courses in either or 
both of these fields, then check on the 
coupon accordingly and mail it to us. 
Our fully Ulustrated 48 page Guide 
To Careers in Television-Radio and 
Electricity and complete details 
about our resident training will be 
sent you by return mail. No cost or 
obligation to you, of course, and no 
salesman will call on you. 


TO TEACH IT—men who have helped train thou- 
sands of men and young men, Service men and 
Veterans. 


LEARN TO EARN IN SPARE TIME 
COYNE offers a most practical, down-to-earth Home 
Television Training. Simple, easy to follow step-by- 
step instructions, fully illustrated. So practical, you 
can quickly be earning money in Television and 
Radio and keep your present job while training 

Let us show you that this is not only the newest, 
most up-to-the-minute Training in Television- 
Radio-Electronics—but also it costs you much less 
than you'd expect to pay. Send coupon today for 
details including Easy Payment Plan, 


— —_——_”_—_- — _—-———_—_— —_—_- — 
B. W. COOKE, President 
COYNE SCHOOL 
500 S. Paulina St., Chicago 12 
| Dept. 95-HI RS 


Send details of your offer on training checked 
below. This does not obligate me and ae salesman 
will call. | am interested in 


() Television-Radio Home Training 
C) Electricity in Coyne Shops 
() Television-Radio in Coyne Shops 


Name 


Address 


STAY ‘icin’ daintn’ delate ‘eiain’ ‘alain’ dain’ ‘chais! 


MAIL COUPON FOR 
INFORMATION 


Fill in and mail coupon TODAY 
Paste it on a postcard if you 
wish. Complete details will 
come by return mail, No cost 

no obligation and no 
salesman will call, 


THE GREATEST NAMES IN 
BRITISH ELECTRONICS USE 


Mullard ruse J 


ECC83 


Directly interchangeable and a 
jug-in replacement for a 12AX7. 
The MULLARD ECC83 has been es- 
pecially designed and constructed 
to eliminate microphonics 
only $2.30 NET 
Other MULLARD Audio plug-in re- 
placements; 
ECC81/12AT? only $2.50 NET 
ECC82/12AU7 only $2.15 NET 


EF 86 


MULLARD of Engiand’s newest spe 
cially designed, high gain pentode 
for pre-amplifier and input stages 
where hum noise and microphonics 
must be kept to a minimum. Espe 
cially suited for quality high fidelity 
pre-amplifiers and tape recording 
equipment. Special internal insula- 
tion makes this tube a more effi- 
cient plug-in replacement for the 
2729. only $2.75 NET 


introduced by MULLARD and ac- 
claimed in England as the world's 
finest audio output pentode. This 
tube is suitable for all applications 
— mamas peak powers up to 

only $3.95 NET 
FACTORY MATCHED PAIRS 6.95 NET 


INTERNATIONAL ELECTRONICS CORP. 


EL37 


MULLARD's quality plug-in replace- 
ment for 6L6 and 5881. Guaranteed 
to improve your present amplifier 
at least 25%. Presently used by 
Fischer in their — model AZ 
Amplifier ly $3.50 NET 
FACTORY MATCHED PAIRS 7.95 NET 


EL84 


The most powerful miniature out- 
put pentode for audio work. Two 
EL84’s in push-pull can yield up to 
20 watts with minimum distortion 

only $2.40 NET 


For complete circuit and tube information write: Dept. RTN-12 
Available at your local distributor or write to: 


A unique full wave rectifier newly 
designed by MULLARD. Measures 
only 3”. Can deliver 250 ma with 
450 volts. Is electrically similar 
and a plug-in replacement for the 
5U4GA/B. However, the separate 
cathode feature of the GZ34 makes, 
this tube more efficient 

only $2.85 NET 


81 Spring Street, New York 12, WN. Y. 


RECEIVING AND SPECIAL PURPOSE TUBES - 
RADAR + ELECTRONIC INSTRUMENTS - 


ULTRASONIC EQUIPMENT 
HIGH FIDELITY EQUIPMENT 


mara Products 
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Prepare for a Good Paying Job —Or Your Own Business 


25 BIG KITS “| Will Train You at Home , 


RADIO-TELEVISION 


On Liberal No Obligation Plan!” 


New Equipment! New Lessons! Enlarged 

Course! The true focts are yours in my 

big new catalog . . . YOURS FREE... 
JUST MAIL COUPON! 


lh I can train and prepare you in as little as 
10 months to step into the big opportunity 
Radio-Television service field. Train without 
signing a binding contract . . . without obli- 
gating yourself to pay any regular monthly —_—, 
amounts. You train entirely at home in spare President, Sprayberry 
hours ... you train as fast or as slowly as Academy of Radio 
you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS ... planned for both beginners as well as the more experienced 
man. Get the true facts about the finest most modern Radio-Training avail- 
able today . just mail the coupon for my big new 56 page fact-filled 
catalog plus sample lesson—both FREE 


Train the Practical Way—with Actual Radio-Television Equipment 


My students do better because I train both the mind and the hands. Sprayberry 
Training is offered in 25 individual training units, each includes a practice giving 
kit of parts and equipment all yours co keep. You will gain priceless practical 
experience building the specially engineered Sprayberry Television Training Re- 
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray- 
berry 18 range Multi-Tester, plus other cest units. You will have a complete set 
of Radio-TV test equipment to start your own shop. My lessons are regularly 
revised and every important new development is covered. My students are com- 
pletely trained Radio-Television Service Technicians 


NEWEST rT See for Yourself ...Make Your Own Decision 


DEVELOPMENTS .+«Mail Coupon Today! 


Your training The coupon below brings you my big new catalog plus 
covers U H F, Color an actual sample Sprayberry Lesson. I invite you w read 
Television, F M, the facts co see that I actually illustrate every item 


on cane pean OF SAN 
ee “one Oscilloscope ) , 
%> o, - = » I include in my training. With the facts in your hands 
Servicing, Hig you will be able to decide. No salesman will call on you 
Fidelity Sound Th ‘ 4 bi Mail 

‘ anh Cmalehese. e coupon places you under no obligation. Mail i« now, 

\ oe 

: 4 

, 


—_—— 


so ‘ = today, and get ready for your place in Radio-Television 


SPRAYBERRY ACADEMY OF RADIO 


© 3 a x 111 North Canal Street, Dept. 25-F, Chicago 6, Illinois 


Mail This Coupon For Free Facts and Sample Lesson 


_ SPRAYBERRY ACADEMY OF RADIO 
: Dept. 5-4, 111 H. Canal St., Chicage 6, til. 
\UTEELTTSATEEL — Please rush all information on your ALL-NEW Radio-Tele- 
s!0n vision Training Pien. | und d this does net obligete me 
and that ne salesman will coll upon me include New Cote- 
leg end Sample Lesson FREE 


— 


i tcegeeteseienen ~_ene._.. Hate 
men nana canara nr nr nr ern ena ae a ee ee 
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the first really new pickup in a decade 


Made by perfectionists —for perfectionists. 
The FLUXVALVE is literally the 
cartridge of the future, its unique 
design meets the demands of all 
presentiy envisioned recording 
developments, including those utiliz- 
ing less than 1 mil styli. 


There is absolutely nothing like it! The 
FLUXVALVE Turnover Pickup pro- 
vides the first flat frequency re- 
sponse beyond 20kc! Flat response 
assures undistorted high frequency 
reproduction — and new records 


For a new listening experience, ask your dealer to demonstrate the new FLUXVALVE 


“FOR THOSE 
who CAN 


THE 


HAuxvealh VE 


retain their top “sheen” indefinitely, 
exhibiting no increase in noise... 
Even a perfect stylus can’t prevent 
a pickup with poor frequency char- 
acteristics from permanently dam- 
aging your “wide range” recordings. 


With this revolutionary new pickup, 
tracking distortion, record and stylus 
wear are reduced to new low levels. 
The FLUXVALVE will last a lifetime! 
It is hermetically sealed, virtually 
impervious to humidity, shock and 
wear.,..with no internal moving parts. 


words cannot describe the difference 


The FLUXVALVE has easily replaceable styli. 
The styli for standard and microgroove record 
playing can be inserted or removed by hand, 
without the use of tools 


but you will hear it! 


PICKERING & CO., INC. 


OCEANSGIOE, 


PIrON BEERS 


LONG ISLAND, N.Y. 


‘mn HIGH FIDSBLtirTry 


«+. Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept. W-9. 
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NOW... RCA trains you at home 
to be an expert technician in... 


RADIO-TV ELECTRONICS I TV SERVICING HH COLOR TV SERVICING 


NOW THREE HOME STUDY COURSES... pre- 
pared by instructors of RCA Institutes, 
engineers from RCA Laboratories, and 
training experts of the RCA Service Com- 
pany. Clearly written . . . easy to understand 
. the same high caliber instruction as given 
in the resident classrooms of RCA 
INSTITUTES. 
© COURSE |— RADIO-TELEVISION ELECTRONICS 
starts you from the ground up to a solid 
working knowledge of electronics. Without 
any previous experience, you get a thorough 
training in radio theory and servicing tech- 
niques for AM, FM, home and car radios 
plus an introduction to the fundamental 
theory and practices of television. 
@ COURSE II—TELEVISION SERVICING —pre- 
pares you to advance from radio into the 
expanding field of television servicing as a 
well-trained service technician. If you have 
completed Course I or are now working in 


eS. 


the field of radio or TV, Course II will show 
you the many special techniques of trouble- 
shooting, aligning, checking, and repairing 
modern black and white TV sets. 
NEW TV KIT AVAILABLE 
there is no better way to learn than by 
doing and RCA Institutes has developed a 
large-screen TV KIT available to home study 
students to build while taking Course II. It 
has the most modern up-to-date circuitry, 
actually enabling you to apply at home all 
the latest servicing techniques. 

COURSE Ili COLOR TELEVISION SERVICING 
—covers all phases of color servicing tech- 
niques. It is a practical, down-to-earth 
course in color theory as well as how-to-do- 
it servicing procedure. A natural move 
“up” from Course Il or for those now 
employed in TV 
SINCE 1909, RCA INSTITUTES has trained 
thousands for successful careers in elec- 


WiTH COURSE tl 


tronics. Many graduates have established 
their own paying business. Now this oppor 
tunity is available to you at home 
“PAY-AS-YOU-LEARN” PLAN... you pay 
for one study group at a time, as you pro 
gress through the course. Tuition costs are 
amazing} y low. For full details, mail coupon 
A SERVICE OF RADIO CORPORATION OF 
AMERICA —RCA INSTITUTESis licensed by the 
N. Y. State Education Department 
recommended by radio and television serv- 
ice organizations 


SEND FOR 
FREE 
CATALOG 
NOW 


a ol ae 
RCA Institutes, Inc., Home Study Dept. RN-125_ 
350 West Fourth Street, New York 14, N.Y 


Without obligation, send me FREE CATALOG on Home Study Courses 
in Radio, TV and Electronics. No salesman will call. 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 
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Please Print 


L AFAYETTE a RANSISTORS Circuits Kits 


\ THT) & Components 
(RANSISTOR TELEPHONE Pick_UP Ameuinice «iT I WEBSTER © GARRARD ® COLLARO 


. }-SPEED—HI-Fi RECORD CHANGER 
storined teies you can build « san” 


can Now Lafa on th 
f , yette makes it possible for you to save money on e 
Ls es TS... Ld vm sore. three most popular makes of 3 speed Record changers 


waseee Bape em oot It's completely automatic, 33%, 45 
and 78 , automatic shut off after last Record balanced 
tone arm a Size 13% =x 12x 844". Shpg. wt., 16 tbe 
Stock No, @K%-49—With Dual Turnover Cartridge 24.95 
Stock No, P%-46—With G.E. RPX 060 Triple Play 
Cartridge 27.95 
‘oat, # COLLARO, THE WORLD'S FINEST 3 SPEED INTERMIX CHANGER: 
Biases ou" * v? * at? ‘and hetteries : —_ . Cotlare Medel 3/632-—% speed tatermix changer designed and 
J Complete Kit (Less Earphones) > engineered to meet the most exacting requirements of the finest . : 
a3 pw aed Bong - : ; audi« tems, While our stocks last. Shpg. wt., 23 Ibs. with G.£. RPX—OSO T o- 30 
° © Bar Recet . wll cartric Net . 
ope sed Dynamic Earphon With ¢ «. RPX.~-O62A Triple play latest Gelden Treasure cartridge with Diamond and wr 
’ atyli inated 44.95 
3 TRAN SI STOR PUSH PULL AUDIO AMPLIFIER Coltare AC-S4: Latest Collaro 3 apeed Intermix less cartridge 


With G.€. RPX—OGO Triple play cartridge Net 49.95 
FOR SPEAKER OPERATION With G.2, RPXK—OG2A Triple play Gelden Treasure cartridge with Diamond and Sapphire a 
inatalled Net 5 
With the New Lafayette KT-69-Kit you.can Garrard Model RC-B6O0 % «peed Record changer less cartridge Net 48.51 
now mula . oo Berered. Feng Class Modet AC-80 with G.E. RPX—OGO Triple play Cartridge Net 51.95 


Pimoe re ‘ 
> ation having a irtauene’ r apence of Medel RC -80Owith G.E. RPK—O62—A latest triple play Gelden Treasure cartridge with Diamond 
BOOS ove ge od and Sapphire styl! installed Net 62.53 


transistors 


« . condenser , 
— se helene. ead . schamnathe TOP - UALITY 1 J 1. 
KT-60 Complete with batteries...Net 17.96 CRYSTAL v 


ROP eel 
MICROPHONE 1200 gt. ® 


COMPARE IT WITH 
With the Lafayette KT 73 you can now bulid 
£. simple Transistor preamp in a aattey uf ANY MIE AT 2 to 3 


codeit as Ge > malaaiees TIMES THE PRICE RECORDING TAPE 


plifer wt. 4 @. 


7 

<peoete pee 3” hohe . 
ple wo transistors, condensers A quality crystal Microphone for PA LAFAYETTE made a terrific 
Sg RS WENETIES, o86., systems, house recorders, etc. Fre- deal with one of the leading 
KT-74 Complete Kit \d quency response 30 to 10,000 cycles manufacturers of recording tape 
Output level db. Provides ample - to supply us with their regular 
for use with low gain ampli Oo cape which sells for aimost 

Complete with 5 ft. of shielded e twice our price 
Plastic case cable. Shpg. wt., 31/2 Ibs penne ANTEE ABSOLUTE saris. 

ode radto cCTrion or Y¥ 
eve PA-24 in lots of 3 3.95 ea. 00% ques BACK. The finest, profession- 
singly, each 4.25 | a nd recording tape otAainable. Highest performance 
is of playings. Red Oxide Base in a smooth 


eudto « 
lent selec 
eere with ample earphone volume 


; ignal th; with maximum 
Kit comes complete with two transistors High Output vn oon Gees) Geen fe ay 
ervetal diode. toopetick Artonne tranetetor 
ormer, resistors, condensers, pias- 


) 
etc, including schematic and . Dynamic 7 


fidelity; uniform frequency resp com 40-15,000 


weil ‘omplete Kit less earphones Microphone 


per Power Dynamic " : 
ideal for Treneigter List Price 


un 068 
LAFAYETTE GEIGER COUNTER KIT bi eS 12.958) 
WITH HIGH SENSITIVITY High quality Dynamic microphone ex- 
VICTOREEN TUBE 1885 ¢ ceptionally fine for Public address re. | aide, tranaia 


cording, ete, Flat res; e 60-10,000 
tte Geiwmer Counter Kit eps. impedance 40,000 + pedance 6000 ohm with 5 ft 
areen | s t 


ivity Viet S tube a “Te ee a of plastic cord 
it buys om 4.000 of utput level ab. mS-72 wet 1.95 

Th ube is use i _ — ow S68 Gees ° ba th 6 ft 8-106 Impedance # ohm for 
expensive equipment. ha t i. @ v . abi hpg. wt., 3 tbs, Silent Radio or TV viewing 
a Traction of the price, of commercial in ~d 
struments of thie type. Just turn Kt on. Bip = not 1 95 
the high voltage switch and listen to ° i » of 3...12.45 en 
eliek Kit ineiudes ali parte 

aa “ na 


is volt Ba a - y, each 123.95 


Fite right into 
the eer Excel 


5° Tweeter AND 
Crossover Network 


L TRANSISTOR | 
Be te. fae f TYPe CK722 
only U i | ed 


99 Na el bo , » 

7 with sesdje point ; ; lly designed 5” Tweeter and Crossover Network 
belly aud 5 * on reaponse when used 

’ r be possess. You can new make 

sens beck — y er into a 2-way speaker 


» ot worth twice ‘ ewe fae te 15,000 cyeles. 
AN hove cooted lenses — clomped in prisms — tight pte NET2.59 Diagram inc . We. \. 
weight off motel bodies Complete wit cone end treme. . STOCK NO. SY-14 eee 


A Te rot ae re od for © mes. ageinet mechanical 
ane defects. 


Inctudes Herd Pigskin case 


: DIAMOND and 
H res Suk ae x SAPPHIRE 


sT 


. 
Replacement for All G.E. 
MONEY BACK F:1,5 RPX-050 Triple-Piey Cortridges! 


een Sth" ht 
GUARANTEE add 10% Fed. Tax to Prices ° NETS. 9S Stock No. K-29 
TELEPHONE PICKUP PER POWER YT.) — = 
TYPE 2N107|/ 192, ener 


Draftin 


P-N-P chock fs 
4; $1.2 Write to 


e within 
teths Shove 
spr 


see 


Wide Angle 


geteevariel 
Sete tet tate teteieie 
~~~ wee OO4~SO 


S35S533 


low output 


OOO ohme 
eomplete with 


3.95 


m She 
for 110V/00 Cy AC 


RADIO & TELEVISION NEWS 


“/ SYLVANIA 
SILVER SCREEN 85 


No. in independent survey 


among servicemen 


Best quality and consumer demand im- PUBLIC DEMAND 
portant reasons why servicemen make Consumer demand was one of the factors of 
“Silver Screen 85" their No. 1 choice. importance servicemen credited to “Silver 
Screen 85" according to the survey. When asked 
why they specified brand to their distributors 
more servicemen named public demand as 
their reason for “Silver Screen 85" preference. 
In fact, among the top four reasons why 
servicemen specified brand, “Silver Screen 85 
again took Ist place. 


Servicemen gave “Silver Screen 85” the 
highest vote of confidence paid any picture 
tube in a national survey recently conducted 
by an independent research corporation. “Silver 
Screen 85" took top honors in answer to the 
key question, “what picture tube do you con- 


sider best regardless of price : 
It You, like the servicemen who offer its high 


“Fewer returns’ votes for FEWER RETURNS praise, can profit from “Silver Screen 85's 

“Silver Screen 85" were more “Fewer returns” were experienced with “Silver success story. Make “Silver Screen 85” your 

than twice that of No. 2 and Screen 85” than with the No. 2 and No. 3 good-will leader. Feature it; promote it; you'll 

No. 3 Urands combined brands combined. “Best quality” and “better develop strong customer relations and high 
picture” were highest among reasons service- word-of-mouth recommendations. Your busi 
men gave for voting “Silver Screen 85" No. I. ness will flourish and so will profits. 


YY 
Syivania Evecraic Propuctrs Ine 
1740 Broadway, New York 19, N. Y 
Jn Canada: Sylvania Electric (Canada) Lid., 
i. J University Tower Bldg., Montreal 


LIGHTING *« RADIO *« ELECTRONICS EF VISION « ATOMIC NERG 
December, 1955 EN 43 


~~ =— 


“Oh, Oh, | must have left that new receiver from Walter Ashe at the wrong house.” 


There's no mistaking Walter's “Surprise” Trade-in Allowance on used (factory-built) test 
and communication equipment. So for real money-saving and solid satisfaction, get your 
trade-in deal working today. Wire, write, phone or use the handy coupon. 


TRANSMITTER T-22 
Navy version of BC-459. 7-9.1 MC. om NC-98 
Conversion instruct- ess speaker. 
mew wanonar nesco | frie ity Og 114995 
tens apeeker. sa ggos | row. wih iuterons SQ 


Stancor P-6469. 25-volt filament 
transformer for T-22. Net $2.88 


JOHNSON 
VIKING RANGER 
HALLICRAFTERS TRANSMITTER- 
: $X-100. EXCITER KIT. 
Less speaker. Net $214.50 
Net $295.00 Wired and tested 
Net $293.00 


All prices f. ©. b. St. Lovis © Phone CHestnet 1-1125 hensepe: FREE CATALOG!ie“*""nor" 


WALTER ASHE RADIO COMPANY 
1125 Pine Street, St. Levis 1, Missouri 
0 Rush “Surprise” Trade-in Offer on my 


(show make and mode! number of new equipment desired) 
© Rush New 1956 Cotolog. 


lnlter Hohe 
RADIO CO. 
1125 PINE ST. ST. LOUIS 1, MO. 


lone... State 
rrTrTrrrrietittt ttt 
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Federal 


...America’s pioneer 
selenium rectifier 


a 


SN 


with MORE with MORE with MORE 


Manufacturers Distributors Servicemen 


More radio and TV manufacturers—through their Here are the clinching reasons behind 
design and component engineers—have placed their OK Federal’s coast-to-coast leadership: 
on Federal Selenium Rectifiers than any other make! © teadane tite 6 Peavan eechentest 
Consequently, more distributors stock Federal to take care ~. construction 
of more calls from servicemen for “replacement by Federal,” © Higher output veliage © 85° C. UL acceptan 
Literally tens of millions of Federal types have been © Lower tomperature c f toe 
factory-installed. Federal is OK with manufacturers “ee © CORDEIVERVO SETINgS 
because Federal means dependable receiver performance... © Superior humidity © Largest plant capacity 
OK with distributors because Federal is in such high vesictance © More engineering 
favor and big demand ... OK with servicemen because © Mere uniform quality know-how 
Federal is profitable and customer-satisfying. Whatever 
your rectifier requirements you can meet them with 
Federal’s Universal and Regular Lines . .. one source of 
supply for the radio-TV industry! Write today to Dept. F-159 


A DIVISION OF 
Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION + 100 KINGSLAND ROAD «+ CLIFTON, NV. J. 


tn Cenoda: Stondard Teleph and Cables Mig. Co. (Conede) ttd., Montreal, PF. Q. 
Export Distributors: International Stendord Electric Corp., 67 Brood St., New York 
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for QUALITY 
instruments? 


EICO’s mass purchasing 
and world-wide distribution, 
together with advanced elec- 
tronic design, produce values 
never before possible... to 
give you Laboratory Precision 
at Lowest Cost! 

GET the MOST for YOUR 
MONEY! Don’t buy ANY 
test instrument till you put 
the EICO INSTRUMENT 
(kit or wired) equivalent be- 
fore you-and... 


Compare advanced elec- 
tronic design: see the latest in 
circuitry and features. 

Compare finest components: 
see the famous brands you 
know and trust, such as GE, 
Centralab, Mallory, ete. 


Notice ease of construction 
and operation: Exclusive “Be- 
ginner-Tested” Manuals make 
assembly and operation step- 
by-step, quick, crystal-clear. 
“You build them in one eve- 
ning—they last a lifetime!” 

Check 5-Way Guarantee: 
Only EICO gives you this ex- 
clusive complete protection! 
EICO guarantees components, 
instructions and satisfactory 
operation — AND guerantees 
service and calibration for the 
LIFETIME of the instrument, 
at less than cost of handling. 


Compare feature for fea- 
ture, dollar for dollar. 


There’s an EICO distribu- 


Do you OVERPAY | 


wires 
$39.95 
+ Mh, dla 


150 ke -435 me; 6 fund. bands, 


FREE 1956 
EICO CATALOG! 


Tells you how to SAVE 50% on 
your test equipment costs! 


. NEW 
m _ WIDE BAND DC-SMC 
&” OSCILLOSCOPE 


KIT $79.95 
Wired $129.50 
Designed for color 
TV servicing & 


” PUSH-PULL 
OSCILLOSCOPE 
2425 
KIT $44.95 
Wired $79.95 


7” PUSH-PULL 
OSCILLOSCOPE 
#470 


KIT $79.95 
Wired $129.50 


VACUUM TUBE 
VOLTMETER 2221 
KIT $25.95 

$39.95 
. 
DELUXE VIVM 
# 214 (7Ve" METER) 
KIT $34.95 
Wired $54.95 


KIT $29.95 
Wired $49.95 


Deluxe 249 with 
7Ve" Meter 
KIT $39.95 
Wired $59.95 


Pix Tube Test Adapter 


TUBE TESTER 
#625 


KIT $34.95 
Wired $49.95 


* tests 600 
mil series 


illuminated 
roll-chart 


$4.50 


72044 FLYBACK 
TRANSFORMER & 
VOKE TESTER 
KIT $23.95 
Wired $34.95 
* fast check all 


KIT $34.95 
Wired $49.95 


TV/FM SWEEP GENERATOR +360 
SMC-4.5MC CRYSTAL $3.95 ea. 


1% accuracy on 
all 7 ranges. 


Range 75 kc— 
150 me. 
Volt reg. 

KIT $39.95 

Wired $59.95 


. hi-gain RF 
: hy et audio 
| s. 
| Special noise 
locator. Calibra- 
ted wattmeter. 


KIT $24.95 
Wired $39.95 


DELUXE MULTI-SIGNAL TRACER 72147. 


power factor. 


7 -™® kit 


RC BRIDGE & R-C-. COMPARATOR 
79508 


$19.95 


Wired 
$29.95 


wucrimereR 236s 


“iiurimeto 
2 536 


VTVM PROBES 


tor right nearby in your own Peak-to-Peak 
RF 


neighborhood — over 1200 
coast-to-coast. EICO planned 
it that way so that you can 
easily examine EICO BE- 
FORE YOU PUT DOWN ONE 
CENT OF YOUR MONEY! 
COMPARE any of EICO’s 
46 models SIDE BY SIDE with 
ANY competitor. Then YOU 


High Voltage Prove-1 
High Voltage Probe-2 


SCOPE PROBES 

Oemodulator $3.75 
Direct . $2.75 
Low Capacity $3.75 


o-oo ow we oe ow es ee ee eee 
| HCO, 84 Withers Street R-12 5 
g Brooklyn 11, New York i 


judge who's giving you the L Send FREE 1956 Catalog ond nome of neighborhood I 
MOST for your money. § FICO jobber. 
Over 500,000 EICO instru- SS ee 
ments in use... You'll agree | 94 withers St. * Brookl 1, N.Y. 
EICO gives you LABORA. oe eye se — an cctcerecntiettiinness cove 
a Prices on st coas 5 y 
TORY PRECISION AT LOW an . ©5 ' 


EST COST. 
955: a deoade of Know-How & Value Leadership in Kit nstruments—over 


956 catelog, mail coupon NOW! 


1945 to! million sold to date! 
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By MILTON S. KIVER* 


HE subject of color television, 
brought up in any gathering of en- 
gineers or laymen, always evokes 

considerable comment. Yet in spite of 

this obvious interest, and in spite of 
the fact that we live in an age of pro- 
duction television re- 
have appeared only in token 
quantities. It has been estimated that 

the public owns no more than 30,006 

such receivers.—this fully two 

ifter the FCC gave its official blessing 
to the NTSC compatible color televi- 
sion system and after set manufactur- 
ers have initiated extensive sales cam- 
paigns and exhibited numefous models. 

What has happening to color 
and what are the reasons behind the 
limited distribution of sets? The initial 
sets, which appeared in 1954, employed 
12-inch picture tubes and were priced 
somewhere in the neighborhood of 
$1000. Today we have 21-inch color 
picture tubes and a lot fewer 
the receiver and the average price tag 
is around $800. From one point of view 
the enlargement of the tubs 
from 12 to ‘1 inches can be considered 
as excellent progre The rub, how- 
ever, lies in the $800 price tag; this 
is still far from the range where ex- 
tensive customer will take 


miracles, color 


ceivers 


yeat Ss 


been 


tubes in 


picture 


buying 
place 


The Price Factor 


Black-and-white 
of good quality, can be purchased for 
between $200 and $300. Furthermore. 
well over 95 per-cent of all of today's 
programming is in black-and-white, so 
the inducement to purchase a color set 

further Industry 
men are pretty well agreed that with 
more color programs and cheaper color 
the public would buy and in sub- 
stantial quantity Of these two fac 
tors, it is the price of the color set 
which is perhaps the most important 

Present television receivers 
have between 26 and 28 tubes. This is 
not an excessive number when com- 
pared to black-and-white receivers and 
so only a small part of the higher cost 
of a color receiver is due to the num- 
ber of its tubes and to the additional 
complexity of its circuits. The rest of 
the answer, then, must be found in one 
other place: the picture tube. This is 
1 3-gun affair with a fairly intricate 
shadow mask and phosphor screen ar- 
rangement, and the production ex- 
penses are such that the tube 
the receiver manufacturer around $125 
When normal handling and distribu- 


television receivers, 


reduced spokes- 


sets 


color 


costs 


December, 1955 


Shown here are the 2076 parts waich 
comprise the 2linch RCA .»lor 
television receiver. In the back 
ground is the complete consolette. 


More color telecasting and greater production of color TV 
receivers promised in 1956, but how do we stand today? 


tion costs are added to this, the 
to the customer is in the 
of $250 or 


price 
neighborhood 
more If we compare thi 
with that which a set 
turer pays for a comparablk 
white picture tube 


cost manulac 


black-and 
(about $18), some 
of the reasons for the present high cost 
receivers bec« 


of color television 


understandabl 


mes 


The obvious solution, of course. is to 
Some of the 

have 
problem for se 


design a lower cost tube 
finest research 
working on this 
years and the 


color 


engineers been 
eral 
present 21-inch 
tube is the best 
able to produce 
turers are known to be 


tri-gun 


they have been 


Several manufac- 
working on one- 
picture tubes, but thus far 
they have apparently not been able to 
produce a tube which can offer any 
serious competition to the 3-gun tube 
The single-gun Lawrence 
product of the Chromati 
Laboratories, has made sev 
appearances but thus far 


gun color 


tube a 
Tele 
eral public 
the industry 


ston 


* Author of “Color 
McGraw Hill 


Television Fun 
Book Compa ‘ 


has not been able to develop much 


enthusiasm for it. At one time Cro 
that it 
a compiete plant to manufacture thi 


ley announced was setting up 


particular tube, but for some unpub 
licized reason, the project was dropped 


While progress 


screen 


in producing a large 
low-cost picture tube has been 
ata 


snail's pace the advance on the 


circuit front has been quite spectacu 
lar. The number of tubes in the first 
was close to 40. Then 
the RCA license laboratory came out 
with a that produced 
a good color More recently 
the receiver division of RCA has 
further modified this that 
only 26 tubes are needed and that is 
where the situation stands at present 
(It may be that the number of tubes 
will be reduced further to 23 or 24, but 
this is not too significant. The true ob 
jective is not tube reduction per se, but 
tube reduction without impairment of 
quality. From all present indications 
we are close to the point where quality 
may be threatened unless special type 


color receive 


28-tube design 
picture 


circuit 80 
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multipurpose tubes are developed and 
made available soon.) 

All of the new receivers show a trend 
to R-Y, B-Y or narrow-band color sys- 
tems. This is in contrast to J, Q re- 
ceivers where the full color capabili- 
ties of the transmitted signal are util- 
ized. The underlying reason for this 
shift is tied in solely with economics. 
The narrow-band receivers are cheaper 
to build. If the color pictures produced 
by both systems are compared side by 
side, then the lack of color fidelity of 
R-Y, B-Y sets becomes noticeable 
However, from a practical standpoint, 
such comparison tests are never made 
in the home and the color picture of 
a narrow-band system proves satisfac- 
tory. It may be that when other costs, 
such as the tube, for example, be- 
come more manageable, that more I, Q 
sets will be built. But as of now, nar- 
row-band sets predominate, 

Those readers who have been for- 
tunate enough to view color broad- 
casts on a well designed and properly 
adjusted color receiver (using either 
system) can understand why so much 
money and effort are being expended 
to evolve an economical commercial 
receiver Here is not just another 
“gimmick” designed solely to spur 
sales with no real, intrinsic value be- 
hind it On the contrary, here is 
something which, when added to a 
television picture, greatly enhances 
the viewer's enjoyment of that image 
Perhaps the basic appes! of a colored 
image lies in its greater naturalness 
We live in an environment that contains 
many varieties of color and to desire 
the same life-like qualities in televi- 
sion is quite understandable. Further- 
more, color in an image heightens the 
contrast between elements, brightens 
the highlights, deepens the shadows, 
and appears to add a third dimension 
to an otherwise flat reproduction. It is 
interesting to note that more detail ap- 
pears to be present in colored images 
containing fewer lines than correspond 
ing black-and-white pictures. These re- 
markable differences are apparent be- 
tween color motion films and ordinary 


motion pictures. Similar differences 
are observed with television 


Color Set Controls 


Operation of a color television re- 
ceiver by the average set user is not 
much more difficult than operation of 
a black-and-white receiver. The famil- 
iar controls of station selector, fine 
tuning, brightness, contrast, “on-off” 
switch, and volume are used in color 
receivers, performing the same func- 
tions they do in monochrome receivers 
In addition, vertical and horizontal 
hold controls and perhaps a focus con- 
trol may be hidden behind a hinged 
front plate. Again, function remains 
unaltered because essentially similar 
circuits are being employed in both 
types of receivers 

Two new controls that the set user 
will encounter in a color receiver stem 
directly from the presence of color in 
the image. One control is called “color 
intensity” and the other is “color shad- 
ing.” (Alternate names for these two 
controls are “chroma” and “hue.”) The 
color intensity or chroma control reg- 
ulates the amount of color signal 
reaching the screen and hence deter- 
mines the saturation with which colors 
are seen. In action it may be com- 
pared to the familiar contrast control; 
note, however, that there is usually a 
master contrast control that regulates 
the intensity of both the monochrome 
and color portions of the image simul- 
taneously. The chroma contro! might 
be considered as an adjunct to this 
master contrast control, concerned 
only with the color portion of the pic- 
ture. The color shading, hue, or color 
fidelity control enables the viewer, 
within a limited range, to alter colors 
observed on the screen 
is rotated 


As the control 
red may change to yellow, 
green to blue, and blue to magenta or 
red. If the various color circuits in the 
receiver are functioning normally, then 
some point should be found over the 
range of this control where the ob- 
served colors possess the proper hue 
Probably the best reference to use is 
the color of a person's skin. In the 


absence of this reference, any familiar 
object, such as a yellow banana or a 
red apple, may be employed 

The one precaution that must be 
carefully observed is in the adjustment 
of the fine-tuning control. The import- 
ance of adjusting this control correctly 
must be fully impressed upon the lay 
set user because it frequently takes no 
more than a 5 to 10 degree rotation of 
this control from its proper setting to 
kill the color in the picture. The tech- 
nical reason for this behavior stems 
from the fact that the single most im- 
portant segment of an incoming color 
signal is the color sync burst, and in- 
correct positioning of the fine-tuning 
control can cause enough sync burst 
attenuation to prevent opening up of 
the chrominance sections of the re- 
ceiver: result—no only black 
and white. 

Typical of the tuning 
which come with a color 
the following 


color 


instructions 
receiver are 
As a first step, tune in 
the signal just as for a black-and- 
white broadcast. Then advance the 
color saturation control approximately 
two-thirds from its maximum counter- 
clockwise position. Then carefully ad- 
vance the fine-tuning control clock- 
wise until the picture just begins to 
disappear; next, turn counterclockwise 
slowly to the position where the sound 
bars just disappear and color is in the 
picture. The final then in- 
volve touch up adjustments of the 
color saturation and hue controls for 
pleasing color 


two steps 


The year 1955 is drawing to a close 
and the production of color receivers 
has been anything but spectacular. For 
the coming year, 1956 receiver 
manufacturers are cautiously optimis- 
tic.* All foresee increasing production 
and a continuing trend lower 


most 


toward 


* Information 
from {rivals 
questionnaire that wee ser 
ceiver manufacturers. Res 


sources 


question 
naire were received from ‘ ollowing set man 
ufacturere in ti order) Andrea 
Crosley. Em 2) nm Wagnaror 

Hla, Packard Be P 0. RCA, and Zenith 

The author and the editors of Kadio & Television 
News would like to express their thanks to these 


firme for their cooperatior 


Seme commercial large screen color TV sets available now. Represented are models by RCA, Magnavox, Sparton, and Motorola. 
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prices. But ry few will go on record 
either to estimate their 
tion, or how much lower the prices will 
be, or even how fast they will descend 
A lot depends on the price of the color 
tube At the 
prices of existing receivers range from 
$695 on up 


own pt oduc- 


picture moment, the 
The lower figure is for the 
Motorola Model 19CT1 which possesses 
28 tubes and CBS-Hytron 
“205” color 19-inch 
The circuit is essentially the same as 
that described in the January and Feb- 
taDIOo & TELEVI- 


uses the 


tube (a screen) 


ruary 1955 issues of 
SION News 

Many manufacturers will 
either the RCA 26-tube receiver de- 
scribed in the March, 1955 
modified versions of it. RCA has the 
receiver available in two models: the 
(Model 21CT-662) in an 
open-face console for $895 and the “Se- 
ville’ (Model 21CT-661) in a low-boy 
consolette for a nationally-advertised 
price of $795 

An interesting development that 
closely parallels a situation that existed 
in black-and-white television in 1946 is 
the statement by Magnavos 
that RCA will produce Magnavox's 
first color receivers (At that time 
RCA “private-labelled” the 630 for a 
number of 


market 


issue or 


“Director” 


officials 


manufacturers.) Since vol 
ume production is not expected, Mag- 
feels that by using the existing 
facilities at RCA, a greater 
can be achieved than if 
self undertook 


navor 
Savings 
Magnavox it- 
these first 
ets. Furthermore, arrangements have 
been made with the RCA Service 
pany to rvice ill 
made for 


to produce 


Com 
such receivers 
Magnavox on the same basis 
RCA 
will 

dealers can be 


This arrange 
until Magnavo2a 
provided with the 


necessary expertly-trained service per- 


as for color sets 


ment continue 


sonnel 
Although Magnavoa 

pany that ha 

a policy it 


is the only 
publicly announced such 
other 
similar ar- 
offers in 
tele 


com- 
known that com 
panies are considering a 
This solution 
into the 


ich time as 


rangement 


easy entree color ision 
sales warrant 
production for the smaller 

companies 
There are ] 
Zenith and Du Mont 
definitely that they do not feel 


television receivers are 


ome manutacturers 


who state 


ready for m 

production at this time. In the words 
of Leonard C. Truesdell, Zenith vice 
president in charge of sales We do 
not plan to mass produce color tek 

sion receivers this year 
engineering and de, 
going forward at full 
our opinion that 


(1955 Our 
elopment work 

speed but it is 
color television re- 


ceivers and especially color tubes are 


not ready for mass production or for 
mass distribution 
Philco has announced that it is 

ing ahead with the 
color using the 3-gun 
tube. In view of the known fact that 
Philco is working on a 1-gun tube, the 
drawn that enough 
been mack yn this 


pr oduction of 


receiver! color 


inference can be 
rogress ha not 


December, 1955 


Exploded view of the RCA 21AXP22 three-gun color picture tube in actual production 
at the present time. This tube uses a spherical shadow mask and a metal envelope 


tube to warrant a com 
mercial receiver at this time In the 
future, perhaps 1956 or 1957, a low-cost 
l-gun tube may be developed and then 
the over-all picture can change 
cantly 
Andrea 


competitive 


signifi- 


Bendia 


Erne rson 


Packard-Bell 
and se 
have 


Hoff- 
eral other 
definitely an- 


nun 
manufacturers 
nounced color sets containing from 26 
to 28 tubes and priced from $700 to 
$900. If any appreciable sales develop, 
the rush to band- 
will spread like fire in a dry 


climb aboard the 
wagon 


forest 


Servicing 


Now a word to the set 
The arri 
tity will 


il of color receive? 


certainly increas 
volume by a considerable amount. But 
take care of this new 


ce tech 
thing 


to adeq iately ! 
business, the individual er 


nician will have to ¢ two 


color tele 


familiarize himself with 
and idd to 


complement of service instru- 


sion fundamentals 
present 
ments Of prime mportance to color 


receiver repair is the color-bar genera 


tor. This is an instrument which devel 


ops color ; f ise in the se icing 
and alignment of color receive ' ery 
ict r example i color-bdar wenerator 
can be put toa 

iluation of the o ‘ behavior and 
fidelity of a 
by tage 


iniety of use Irom an 


receive to 
either he 


section In ad 


olor 
analysis of 
ance or chrominance 
justment and alignment j of i 


Known color ignal enables 


q ickl 
the technician to dete! whether a 
or section is in adjustment and 

not, when this condition | ttained 
in subsequent alignment 

The next question, of course, i 
“How much will these new generators 
There are a number of 
bar generators presently a 
all of these fall into one of 
gories There are generators 
which will dev that 
conform to the NTSC (National Tele 
vision Systems Committe 


cost?” color 


and 


two cate 


ailable 


those 
elop test signals 
tandards 


for color signals. Into this group would 


Hickok 
Jac kson Mock Is 
Hycon Model 

These units 


go such generators as the 
Model 655XC, the 
710 and 712 ind the 
616 color-bar 
offer extensive test facilities 
S250 to 


generators 
ind range 
S600 Then 


there is a group of color-bar generator 


in price from 


which will develop color patterns on a 
they 
N'TM 


group of in 


receiver screen but the ignal 
produce do not contorm to 
This latter 


freque ntly 


standards 


truments is called rain 


bow” generator! because the color’ 
they develop range in 
one end of 
Into this category fall 
ments as the Wintronis 
the RCA Model WR-61A generator 
and the Triplett Model 3439 Price 
in this group range frorn $50 to several 
hundred dollars 

Also important to the well equippe d 
hop i 
picture tubs 


fron 


other 


equence 
the spectrum to the 
such insti 


Model 150 


ervice iwhite-dot generator (fo 


convergence adjustment 
ind a band 
pection of the color 
particularly the 3.58 mk 
White-dot 


chased separately (average price 


wide oscilloscope (for 
video 
color t 
generators may iy pur 
about 
obtained a part of 
W ide-band 


tem re 


5100) or may tye 


the color-bat eenerator 


oscilloscope with vertical 


sponses to 4 mec. and above, are mor 


expensive iten tarting around S200 


and ranging up to $500 or more 
In short, the service technician v 
have 


fo equip hir elf witl th 


to spend between S350 and S000 
idditiona 
iment 


required to adequate 


repair color television receiver lo 


forego these expenditure is to ignore 


progress 1 course of ition without 
a future 

In spite of the lin 
that ha 


tire industry foresees a rosy future j 


ited 


prod ict 
been realized to date, the 
color television In a recent 
Paul V. Galvin, president 
man of Motorola 
1955 there 


speech 
and chal 
predicted that by 
will be 65 million TY et 
in use, of which than half will 
sets If this prediction does 
come true, the 
will indeed be 


more 
be color 
immediate years ahead 


ones » 
39 


bus’ 


Modules 


in TV Receiver Design 


Here's a look into the television receiver that is coming soon, 


bringing with it circuit standardization and service problems. 


HE application of automatic compo 
nent assembly to TV production re- 
number of new machines 
investment in ma- 
the medium 


quires a 
Because of the large 
chinery required 
sized TV manufacturers have hesitated 
to switch to automatic as 
Now it that a 
to the automation problem is at hand 
which will permit even the small TV 
makers to get all the advantages of 
low assembly cost 

A few ago, the 
reau of Standards developed the modu- 
system under the title of 
intended 


most of 


SeTNONY Ssys- 


tems appears solution 


years National Bu 
lar assembly 
“Project Tinkertoy 
rily for standardized military electronic 
equipment. At the this 
was demonstrated to the TV 
little likelihood 
in TV 


private 


prima- 
time system 
industry 
that it 

Now 


there seemed 


would be used receivers 


two concerns, the 
and ACF Elec 


producing modules 


at least 
Aerovog Corporation 
froniwa Ine 
especially designed for TV 
and a number of important TV manu 
planning to use 
expected that in the 
percentage of new 


are 
receivers 
facturers are these 
modules. It is 
future a large 
will 


neat 


sets contain modules, requiring a 
new approach in servicing 

rhis article will acquaint our readers 
with the various aspects of module as- 
sembly and will also present some in- 
formation on modular-type 


TV sets 
The Module Assembly 


The principle of the module system 
lies in the automatic production of a 
notched ceramic wafer, typical exam- 
ples of which are shown in Fig. 3. The 
conducting material on these wafers is 
a silver coating applied around the 
notches and on the wafer itself. By ap- 
plying silver material to both sides of a 
wafer, a capacitor can be formed, by 
applying a resistive silver paste a re- 
sistor is created, and by depositing a 
silver spiral pattern an inductance can 
be formed. Actually, most of the stand 
ard wafers contain more than one com- 
ponent, usually one or two flat resist- 


servicing 


40 


two (ceramic 
glass, or film type) 
i flat 


in production stems from the fact that 


ors, one or capacitors 
and coils wound in 
pie pattern. The great economy 
wafer can be 
tested, and stacked with from 
five to six other wafers 


each automatically as- 
sembled 
into a module 


Connections between wafers are made 


by means of twelve “risers” or wire 
which also the 

baseboard and to the 
The 
mixing of the chemical 
ed to form 


bus bar connect to 
printed wiring 
tube ocket 


from the 


entire production 
need 
the ceramic wafers to the 


final coating with an insulating ma 


rial is accomplished by machines 
his production process includes 100‘ 
automatic testing of each water ind 
each module 

Fig. 4 shows a number of typical in 


wafers prior to assembly into 
a module. Note how the ¢« 
soldered to the 
The 
on some of the 


di al 
ipacitors are 
without 


simply wate 


insulation two tape type resistors 


wafers could be con 
obtain greate! 
added re 


merely 


nected in parallel to 


power rating, or in series for 
sistance. Sometimes a wafer is 
used to 


twelve risers 


Fig. 1. Schematic diagram of the hori 
zontal oscillator of the modular TV re- 
ceiver. All parts, with the exception of 
the drive control, hold control, and the 
oscillator coil assembly. are contained 
on a single module such as in Fig. 5. 


interconnect sever? the 


A module 


shown 


stack of 
to be- 
ipregnated th a t- and mois- 
Fig. 7 
odule and 
part 

In ge i ure 
with 
with 


con t I i 
wafers is prior 
ing if 
ture proofing cor ound shows 
a typical con 
to it the conventi 


pleted rm next 
t replaces 
used only 
miniature nd 9-pin tubes and 
Re- 


module 


voltages 600 its dc 


sistors which are | t of the 
assembly irbon 
with 
megohms, in ! ind 2 watt 


Tolerances of 5, 10 d 7 are avail 


are the {| type 
ihms to 10 


ratings 


resistance 


ible. Ceramic capacitors supplied 
in three ranges, 10-150 wufd. (10%), 10- 
2200 wufd. (20° ). and 2200-10.000 wafd 
with wi) volt dic 

is dik lec- 
from 1 to 
600 volt 
For the 

are plas 
and 
tubu- 


odules are 


tric are also used 

10,000 pefd. in either 1 oT 
d.c. ratings with 10 tolerance 
higher there 


tic film 


capacity 1 ing 
types, si! r in ratings 
ilues to the cor itional paper 
lars. The 
usually of the ngi type 
fron 


coils j nn 
ranging 
in inductance crohenry to 
10 millihenrys. . 

While the se 


be familiar with 


should 
the 


components 


cnnician 
nitations ol 


module 


system as tar as 
are concerned, he will probably not 
have the opportunity to replace a com- 
ponent by itself. As will be shown later, 
the minimum replacement item will be 
a complete module rather than the in- 
dividual component 

Servicing the type TV re- 
requires a knowledge of the 
which the mod- 
how 


should 


module 
ceivet sec - 
tions in the receiver in 
ule operates An 
modules are used in a 


be helpful 
Modular TV Receiver 


for widespread 
standardized TV cir- 
a definite 

iniform 
conventionally- 
When 
manufacturers 


explanation of 


receive! 


The 
use of modules is 
cultry 
trend 
cultry 


prime requisit« 
Indeed, there is now 
towards nore cir- 
even among tne 
assembled many of 


the TV set 
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buy com- 


Fig. 2. 
designed by ACF Electronics. Of the ! 
parts are embodied in the 17 modules. 
electrolytic capacitors, power resistors. 


their 


circuits ol 


corn ponent 
different TV 
illy iden 
problem for the ser 
and h distribu 
be great reduced In 

300 different 


plete modules 
suppliers, the 
models will 
tical. The stock 
K techniciar 


become practi 


arti 
mod 
ind 


ibes 


inted the 
As shown in 


ol 


is mo on 


only 
the tur 


nia 


stance only 
tion do 
All 


etched circuit panel 


not ¢ 
module are 


interconnection 


Fig. 4. 
module. 
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Front view of an experimental model of a TV receiver using modulés. 


95 components comprising this set, 153 
The remaining parts are transformers, 
tunable components, and the r.f. tuner 
Fo set 
Zand 6 


coils of 


exaniple, in the 
the if. coi 

entional 
mod 


Sim 


tional parts 


hown in Figs are 
eparate \ iriable con 
mounted between 
etched 
electrolyti capa ! um 


the be he 


construction 


ile on the circuit boar 

the 
nounted 
printed 


and 


directly on 


ntire circult suba 
oldered mounted 
ri 


the ci 
nodule of the 


1 shows 


hown in F 
i turret ft 
arriet ( 
detector 
| oscillator 
ind a 
power 
reuit tes 
idule who 
1 compris« 
This 
components 


The 


the izontal 


hor 
st ator module re 


fual 


ivic and 
ocket 


horizontal 


Shown here are all the individual wafers contained in one typical 
The water on the right will hold a 9-pin miniature tube socket. 


By 
WALTER H. BUCHSBAUM 


Television Consultant 
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Fig. 3. Typical individual waters be 
fore stacking and impregnation, are 
shown here. The water on the lelt 
contains two strip resistors; the one on 
the right. an inductance. The water 
in the center is used merely to connect 
two parts of the circuit and hence, con 
tains only a strip of silver conductor 


coil 


board 


conventional slug-tuned 
the etched 
the 


is a 
mounted on wiring 
right next to 
the hold 

mounted on 
nected to the 
Ihe 


diagran 


module Similarly 


and control ur 
the 


module through the “ri 


wiring board and con 


ers numbers circled on the sche 
corre spond to the ele« 
the 


entire module 


mati 
trical 
this module 


connections of riser in 
he 
the 


module 


is sup 


ported by riser which also 
the 


the risers 


mount in the circuit board 


* 


Yot all are connected into 


the circuit num 
the 


po 


why 


which 1 sore 
ber ire skipped. In 
ndividual module 
nents mounted on 
then 
his 
dividual 
dering | risers in 
A different 
ned below 


production 
other 
the board 

dip 


removal of an in 


ind con 


are ind 
the 


mean 


entire board i wldered 


that 


module would unsol 


require 


iltaneously 


replacement method is out 


Servicing 


When el modular TV rece 


iciny 


emphasis will be placed on 
localizing detects to 
ither thar 


component itsell “Tia 


ulat tage 


defective 


parti 
the 
trouble 


ooking for 
hoot 


novel 


th 


ng method ind a number of 
ervicing i may result trom 
change to ilar construction 
the 
instabl 
due tot 


integrating 


od 
hold 


siiure in 


defect in a 
vertica 
mally be 
net 
oscillator or the 
After subst 
the 


the 


wort 


ertical pul ‘ 
tre rtical 
itor section 


good ft 


svre 


tuting ibes for vertical 


Fig. 5. Typical module belore impreg 
nation with insulating type substance. 


oscillator and the sync separator, the 
next logical step would be to observe, 
on the scope, the video signal as it goes 
separator grid, then the 
pulse after integration, and 
finally, the waveform at the grid of the 
vertical oscillator tube. The first and 
last of these test points are readily 
available at the tube pins or the “ris- 
ers” from the respective modules. If 
the oscilloscope test indicates that the 
vertical 


to the syne 
vertical 


sync pulse is either weak or 


lost entirely in the syne 
module, the entire rnodule must be re- 
placed 

Before the new module is connected 
into the circuit, connections from the 
old module may be brought out to it 
by means of clip leads. If this cures 
the defect, the need for 
original 


separator 


replacing the 
module has been definitely 
This method is more difficult 
to use in the case of if. stages where 
lead lengths are critical. In most in 
stances it will be possible to isolate de- 
fects in the Lf. section by checking the 
output of each stage, going from the 


tuner down to the video detector. To 


proven 


x4 


Fig. 6. Rear 
view of the 
ACF Elec- 
tronics TV re- 
ceiver. Note 
the use of the 
printed wir- 
ing board for 
the entire cir- 
cult except 
for the tuner 
and high volt- 
age portion. 


« 


get enough signal for the oscilloscope 
presentation an r.f. sweep generator is 
connected to the antenna terminals 
and then the 60 cps sweep signal 
showing the response characteristic, is 
detected by means of a crystal diode 
probe. This method permits accurate 
troubleshooting of the entire Lf. sec- 
tion of a modular receiver, just as it 
does for conventional sets 

It is possible to make connections to 
most points in the module network by 
scraping the protective from 
the desired " This is not rec- 
ommended, however may re- 
rest of the mod- 
ule, either by accidental scraping or by 
ulting in peeling of por- 
tions of the impregnating material 


coating 
“rise! 
since it 


sult in damage to the 
eventually re 


Once the modular-type receiver be- 
comes common, service technicians will 
stock 
type to 


replacement modules of every 


make substitution a rather 
simple and quick affair 

As was mentioned before, the indi- 
vidual module is held onto the printed 
wiring board by means of the 12 “ris- 


ers” which are soldered into mating 


Fig. 7. The completed module on the left replaces all of the parts shown on right. 


holes. These holes are usually plated 
through the board and are part of the 
electrical network as well as a me- 
chanical mount. Where less than 12 
electrical connections are used, some 
of the “risers” and their mounting 
holes serve only as mechanica] support 
for the module but in every instance, 
all 12 “risers” are soldered firmly to 
the printed wiring board 

temoving the module without harm- 
ing the printed wiring board is not as 
difficult as it may appear. First cut 
all “risers” close to the wafer which 
butts against the printed wiring board. 
Then apply a hot soldering iron to the 
first “riser” where it has been cut off 
At the same time, grip the other end. 
of the “riser” with long-nosed pliers 
and pull the wire gently through the 
hole. In this manner each of the “ris- 
ers” can be removed without damage 
to the printed wiring board. The orig- 
inal module however is destroyed 

sefore replacing the defective unit 
with a good module, the 
holes for all 12 “risers” must be 
cleared of solder. After applying a 
small soldering iron to heat each joint 
a thin steel probe can be used to push 
the solder out. When al! 12 holes are 
clear, the new module is jiggled into 
place. Do not solder any connections 
until the circuit is tested out 3end- 
ing each “riser” so that it makes con- 
tact with its corresponding printed 
wiring board connection is usually suf- 
ficient to make good contact for a test 
run. Only module is 
proven to have cured the defect are 
the risers soldered into place 

At this point it may be 
to mention a few facts about soldering 
to printed wiring in general. Always 
use a small tip soldering Be extra 


mounting 


’ 


after the new 


appropriate 


iron 
nooth, and prop- 
right kind of sol- 
der, as recommended by the manufac- 
turer Never u 
fluxes Neve! 


sure the tip is clean 
erly tinned. Use the 


corrosive 
squeeze or scrape the 
metal foil on printed wiring in order 
to make the solder run or hold better. 
Whenever a wire connects to the metal 
foil, put the soldering iron tip on the 
wire rather than the foil and wait un- 
til the solder flows smoothly from the 
wire to the foil so that it completely 
surrounds the wire and fills the hole 
In handling modules it becomes ap- 
parent that although these units look 
fragile, they are very sturdy and will 
resist scraping and chipping quite we 
that a TV sub- 
the printed wiring as- 
sembly, should be rested on the mod- 


This does not mean 
chassis, such a 


ules while work being done on it. 
modules be han- 


tored unwrapped 


Nor should indi 
died roughly or 
There will 
cuitry 


probably be less cir- 
trouble in modular 
than in conventional sets, and indi- 
vidual modules will rarely need re- 
placement. Certainly the troubleshoot- 
ing of such receivers will be greatly 
simplified once the service technician 
becomes familiar with the function of 
each module and its contribution to 
over-all receiver performance. 


WH 
RADIO & TELEVISION NEWS 


receivers 


FACTS TO KNOW 


When 


By N. H. CROWHURST 


ROBABLY thought has gone 
into the arrangement of the controls 
ind the feat 
amplifier 


res to include in a pre- 
than for any other item in 
most manufacturers’ lines. A good pre- 
differ- 
ial, differences 
in individual dise maker's recording 
characteristic, and differences in indi- 
vidual listening conditions or taste. It 
hould also provide for different kinds 
of program input both from different 
types of pickups, so you can make your 
choice from the available types, and 
for FM-AM and other sources 
program inputs will come in at 

levels and different imped- 


amplifier has to compensate for 


ences in program mate! 


Thus the preamp manufacturer is 
faced with the I roblem of how to cater 
bilities in the simplest 

The solution offered 
by the individual manufacturer has in- 

iriably been the result of a consider- 
able amount of thought and discussion 
The pity of it, from the buyer's point of 

iew, is that th 


to all these pos 


possible manner 


was not able to 
at all these conferences, and 
with the factors 


ifacturer decide 


be present 
hence be 
that made each man 
on his own particular arrangement 
Had this been would be 
much better qualified to advise on the 
best preamp for your 


conversant 


possible he 


parti ular re- 
quirements 

In discussing preamplifiers here, we 
include not only the preampli 
but also that part of a composite 
amplifier where the preamplifier 
power unit are 


separate 
fliers 
and 
combined on a singl« 
chassis. In this case the term “front 
end” might be ipplicable. Last 
nonth’s vered the 
ary plifier 
well 


more 
article «c require- 
The facts 

whether 
is a separate unit 
unit. Now 
is required at 


ments of a powet! 
Lise sed apply 


the power amplifier 


equally 


vr iS part of a composite 
will consider what 
input end 


Input Arrangements 


If you have any kind of high-fidelity 
objective, do not take a preamplifier 
with a single phono input. The time is 
bound to come later, when 
you will be dissatisfied with the quality 
of your system ; Orne 
will want to chang 
in endeavor to 


sooner or 


point and you 
various units in 
nprove your system 
The one thing you are 
to try is the relative 


certain to want 
merits of differ 
To provide for 
pre amplifier 
two 
identified as “high 
and the other “low 


ent kinds of pickup 

eventuality, your 
hould have 

phono inputs; one 

(low level) 

ain” (thigh level) 

input provides 


im gain in the amplifier and is used 


separate 


The high-gain maxi- 
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Of importance are specifications, size, cost, and 


styling. “Listening” tests will not help here. 


in conjunction with low-output pick 
magnet ribbon and 
moving coil types Most 
manufacturers specify the 

use with both G-E and Picke 
Actually all 

making a 
the loading resistor in the preamplifier 
Most pK kups variation in 
the loading impedance ancl the 


ups such as 
amplifier 
input for 
mg mag 
netic pickups type an 
be used by slight change in 
require a 
manu 
should be fol- 
lowed for best frequency 
(Complete 


facturers suggestions 
re spon c 
details on this will be cov 
ered in a forthcoming article.) 
The low-gain input is for use 
crystal and pickup 
These units have a much higher output 
level and therefore require a 
gain amplifier. The Weathers 


radio input 


with 
cerami¢ type 


lowe! 
type can 
use this or the 

You will want to 
through your high 
either AM, FM, or 


also need a high-level (low gain) input 


also play 
fidelity 


both. So you will 


tem 


to receive the output from your radio 


tuner. All-in-all you will require a min 
imum of three inputs 
one radio. If you 
recorder, eithe 
the future, it 


plan on a fourth input stage 


two phono and 
plan to use a tape 
now or some time in 
would be ad able to 
The pre 
amplifier, or the front-end of a com 
bined unit, may be regarded as the 


hub of your high-fidelity systen 
Controls 


From this we 
how many knob 
tions 


come to the que 
with how mi 


Some preamplifiers pro 


trol entirely by mes of rotary knol 
knobs 
and vet others employ 
push-buttons for some 
For taking care of the 
two method il 


while others mix rotary with 


lever switche 
function 
record equal 
7ation characteristi 
adopted, One 
of adjusting the low 


employs separate mean 
frequency end and 
while the 
other uses a ngle control for both 
function rhe use of 
controls provide the 


the high freq ency end 


two 
reatest 
of possible combination rhe q 
is Will all of thes 
ised d ingle 
equalization 
of both ends of the 
to the appropriat« 
tic 1 the 


combination 
knob (know: a 


that 


response by turning 


control) takes 


recording characte! 
plest I< most people to 
Lime 

For the real 


want 


high-fidelity fan 


to have the maximum range of 


who 

adjustment for a recording charact: 

ttons knot 
| 


which can be ! nany desired 


ist separate p h-b 


combination seen a more el 


two five-t 


atile unit: for p 


tion times five 
The wri 


unnece 


switches give five 
twenty-five possibilities 
feels that this is a rather 
refinement: the preamp u 


treble 


ually cart 


i bas and control, separ 


from record equalization control 
handle 


The purpose of the eq 


ariations in program materi 
ializer setting | 
basic “flat” response for 


selected 


to pro ide a 
the recording characteristk 
Equalization other than this can only 


add unnecessary complexity 
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Fig. 1. 


Playback equalization characteristics for various recording standards. 


Dates given indicate the time the standard was established. where available. 


Some manufacturers have reduced 
the number of positions on the equali- 
zation control since, for example, the 
AES and NARTB curves are so simi- 
lar that the user can rarely hear the 
difference between them. An average 
curve is given for the two which is con- 
sidered sufficient. Other related char 
acteristics are covered by a single po- 
sition. This results in a less expensive 
unit, because the number of precision 
components, necessary to produce ac- 
curately controlled equalization char- 
acteristics, is reduced 

It was pointed out in 
article that a deviation in 
response of 1 db o1 
tected by the human ear. Consequently 
the difference between the AES and 
NARTB equalization characteristic is 
difficult, if not impossible, to detect 


month's 
frequency 
so cannot be de- 


last 


Fig. 2. Characteristics of one type of var 
lable low-pass filter arrangement. Solid 
lines represent limiting responses at each 
frequency position. Dotted lines show kind 
of variation achieved by the continuously 
variable control. See discussion in text. 
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On the other hand, selection of the 
correct equalization characteristic as- 
the that he has flat repro- 
duction to start with before he adds 
other “quality” adjustments for pro- 
gram material or listening conditions 

To help the reader sort out the con- 
fusing range of equalization character- 
Fig. 1 shows the variety en- 
countered, and identifies the signifi- 
cance of sundry mysterious groups of 
letters! 

On the question of equalizer switch- 
ing, a point that is worth noting when 
listening to your equipment is whether 
or not there are any switching clicks 
when the equalization is changed 
Many of the cheaper units do not pro- 
vide click so adjustment 
of the equalization during a program 
results in unpleasant clicks. It is much 
nicer, and easier to tell what change is 
effected, if the clicks 
so that the only change due to adjust- 
ing the switches is in the program 
quality 


sures useT 


istics 


suppression, 


are suppressed 


Low-Pass Filter 


The next control to consider, es- 
pecially ‘f you want your equipment to 
handle old records and make the best 
of them, or to receive radio programs 
of varying quality, is a variable low- 
pass filter arrangement. This provides 
good high-frequency response and noise 
rejection at the time. The best 
equipment provides a selection of roll- 
off frequencies, with a continuously 
variable roll-off slope, or else provides 
a selection of roll-off slopes with a 
continuously variable roll-off frequen- 


same 


cy Either arrangement will enable 
the position and roll-off to be adjusted 
to get the best possible performance 
from any given program material and 
background Fig. 2 shows one 
way of achieving this 

However the addition of fea- 
ture makes the preamp cost more; if 
you don't have occasion to play inferior 
quality program material through your 
system 
finement 
content with a variety 
quire two controls to 
conditions 


noise 


such a 


you may consider such a 


unnecessary, or perhaps 
that doesn’t re- 


idjust for best 


Bass and Treble 


Next we come to the bass and treble 
which are designed to adjust 
the balance between low and high fre- 
quencies in to improve original 
program material or compensate for 
the peculiarities of your listening 
room. Unlike the high-pass 
filter, these controls will not notice- 
ably affect the relation between 
gram material and background noise 
They will affect the output at the bass 
and treble frequencies with relation to 
the middle 

There are two ways of 
response adjustable, as shown in Figs 
3 and 4. Which is better? That's a 
tough question to answer. To some ex- 
tent it depends on the program ma- 
terial, so it might be advantageous to 
have a double each end 
making four and treble control 
knobs in all!—so that we could vary 
the response both ways at once 

3ut let’s not recommend any more 
knobs. The better choice is probably 
the type shown in Fig. 3, as the varia- 
tion is and meets 
quirements for this type of 


controls 


order 


variable 


pro- 


making the 


control at 


bass 


positive most re- 


control 


Loudness 


The feature we'll 
been much 
is the loudness control 
just what we 
ness control to do 

A program 
different from its 
not sound real the differ- 
ence in the frequency response of the 
human ear at different levels. The 
term distortion” was invented 
to cover the apparent change in quality 
which the reproduction 
level is from its original 


has 
argument. It 
The argument 
expect a loud- 


next discuss 


the cause of 
involves 


reproduced at a level 
original level does 


because of 


‘scale 


occurs 
changed 


whnen 


loudness 

From this the theory was developed 
that we need the 
difference in the frequency response of 
the human ear at different levels, so 
that the music appear to have 
the same frequency content or re- 
sponse at whatever level it is played 
This may be what we require but this 
is open to question 

It is certain that it will not give an 
impression of realism. For example, a 
brass band at a certain distance has a 
certain loudness and program content 
If the band moves farther away, or we 
go farther from the band, the 
loudness and its apparent quality 
change. If we try to reproduce the 
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Fig. 3. One variety of bass and treble characteristic provided by some preamplifiers. 


The solid curves 


show limiting positions, while the dotted curves show typical response at intermediate settings. 


Fig. 4. 


An alternative form of response variation provided by some bass and treble controls. This can have 


advantages over the form shown in Fig. 3, but for most program material the former serves best. A really 
deluxe control might provide a combination of both, requiring four knobs in all for bass and treble control. 


band’s music at a lower 
original 
the same 
nents, it 


level than its 
level, but 
frequency 


give us 


recorded 
apparent 
may 
is pleasing 
certainly not 


preserve 
compo- 
something that 
reproduction, but it will 
sound like a band either 
will be as if 
are playing quite soft- 
And if you can imagine a 
trumpet playing full blast softly, then 
you may also consider that this kind of 
reproduction sounds real gut is real- 
ism in this sense out 

Turning to aspect of the 
problem: we naturally like to hear all 
of the program material. If there are 
some instruments 
triangle contributing 
frequency want to 
hear all of it. In point of fact, when 
listening to an orchestra from a dis- 
tance or at low level, the low frequen- 
will actually be inaudible. But 
when we listen to reproduced program 
material, we know the low frequencies 
ought to be there and so we listen for 
them 

This like to be 
to increase the level at these 


close to or far away It 
the instruments 
ly close to 


ybjective? 
another 


bass present, or a 


some very high 


components we 


cies 


means that we able 
frequen 
all the instru- 
en though they might not be 
audible in the performance 
The loudness control enables us to pro- 
vide quick compensation for 
that as we change the 
level we aon't 
frequencies 


cies so that we can hear 
ments, e&' 
original 


this sO 
reproduction 
the high and low 
which happens if we get a 
long way from original sound 

Having decided this much—that we 
would like to have something in the 
nature of a loudness control 


lose 


the ques- 
tion is: just exactly wicat do we want 
it to do” 

An important feature to 
here is that af no listening level ia the 


remember 


response of the human ear flat. Con- 
sequently, if we put in a correction for 
every different loudness contour of the 
human ear, we are putting in 
compensation between the 
program 
sound at 


some 
original 
reproduced 
level. This 


and our 
listening 


sound 


every 
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that even when the sound is 
reproduced at the same level as the 
original, it will not be reproduced pro- 
portionately there has been 
some correction 

Obviously then, our loudness control 
should correct for the difference in 
loudness betwéen the original recorded 
level and the level at which we wish to 
listen. The average recording level is 
somewhere around 70 phons.* Most 
probably you will want to listen at 
somewhere around 50 phons, if you 
intend to really listen to the program, 
or if you merely want pleasant back- 
ground music, while you are giving 
attention to something else, such as 
conversation (I apologize to audio- 
philes for making this outrageous sug- 
gestion, but people want it) a 
level of about 20 or 30 phons may be 
adequate 

So the loudness control should pro- 
vide a differential compensation be- 
tween the original 70 phon level of 
recording, and a 30 to 50 phon level for 
reproduction. If you want your repro- 
duction as loud as the original, which 
is sometimes an objective so you can 
compare your reproducer system with 
original live program material, then 
you will also need a loud flat position, 
so that you can reproduce the material 
in your living room at 70 phons, and 
see whether get the full experi- 
orchestra 


means 


be ‘cause 


sone 


you 
ence of a live 

So if you want a loudnes 
should be 


control, it 


eparate from the olurne 
This, of course, will raise the 
cost of the preamplifier. If cost is an 
important factor the loudness control 
could be omitted. Adjustment for de- 
ficiencies of the human ear can then be 
made by adjustment of the and 
treble tone controls 


control 


bass 


Some preamplifiers provide a loud- 
ness control in addition to the volume 
control, so that a switch can select one 
of the loudness contours, while the 
provides a fine loudness 
any individual level 


vol- 
ime control 
adjustment at 
Other units provide an 
volume or loudness control 

The difficulty of the latter method is 
that use of a loudness control to set 
the reproduced volume means that the 


alternative 


differential action cannot be controlled 
apart from the volume. In this way it 
is not possible to compensate separate- 
ly for differences in recorded level on 
the dise and for differences between 
the original loudness in the studio and 
in the reproduced program in the lis- 
tening room 

Using separate volume and loudness 
controls, the volume control can be 
used to adjust the gain of the pream 
plifier to compensate for differences in 
n: dulation on individual discs 
the fact that not all recordings are 
made at the same level in the wax, al 
though they may have recorded 
at a 70 phon level in the studio. The 
loudness control should be set in a po 


due to 


sition to 
level 
good 
under 


listening 
this 


achieved 


correspond to the 
actually desired. In 
compensation 


way 
can be 
all circumstances 


Background Noise 


Last month's article on 
discussed the question of 
noise and showed the 
tween possible 
noise. In 


amplifiers 
background 
differences be 
forms of hum and 
where the pre- 
amplifier 


equipment 
amplifier and power 
combined into a composite unit the 
discussion in that article applies 
For separate preamplifiers the same 
general principles 
relative to the 
can apply as well 
There is one thing 
user can do to improve 


background 


specified 


about 
noise figure 
however, that the 
the background 
noise from his preamplifier, where he 
uses a separate preamplifier and powe) 
amplifier. The preamplifier will be 
listed as having a certain output within 
the rated distortion of the unit. Maybe 
(Continued on page 163) 
Fig. 5. Inserting this simple attenuator ar 
rangement between a preamplifier and a 
power amplifier can improve the over-all 
discrimination against hum and background 
noise in the highidelity music system. 
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quipment 
or Color TV 


The instruments described here are even more useful 


for color TV servicing than for black-and-white. 


Fig. 1. Output of a color-bar ly 
generator as shown on the he 
screen of a wide-band oscil ‘ 
loscope. Such an oscilloscope And het 
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Simpson Electric Company 


Fig. 5. Uncertain sync lock, ringing, and 
poor retrace blanking are shown here. 
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Fig. 6. Poor low-frequency response of 
the vertical amplifier of an oscillo. 
scope results in the traces shown here 
when a square wave is used, see text. 
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By W. PHILBROOK 


T FIRST SIGHT, 

to be a pretty simple little 

but often it does not behave 
the way it is expected to, and even 
some of the more expert engineers 
get into difficulties trying to find out 
why. So there is no need to apologize 
for introducing a further article on 
this deceptively simple subject 

One still questions as 
do you ground both ends of a shielded 
lead? Does a magnetic shield need 
grounding? Should the material for 
a magnetic shield have high or low 
resistance? How important is the per 
meability of the material? These are 
only some of the questions that one 
encounters. There are other aspects 
that are not clearly understood—in 
particular, why it is that a high grade 
transformer, having a 
high degree of shielding which checks 
under test conditions 
inferior shielding under 
cuit conditions? How 
ancy explained, and can we do some- 
thing about it? 

Let's start by making sure that we 
have a clear understanding of what 
constitutes each of the three basic 
varieties of shielding 


Magnetic Shield 


A magnetic shield is made of mag 
netic material. The essential property 
of the material is that it should have 
a very low hysteresis loss. The pur- 
pose of the shield is to capture the 
magnetic field and lead it around the 
object to be screened, which is usu- 
ally a transformer, without affecting 
it magnetically. 

High permeability is a good 
but more important is the fact 
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shielding seems 
topic, 


quite 


meets such 


advertised as 


seems to have 
practical ci 
is this discrep- 


thing, 
that 


Many of the facts covered herein will be helpful 


when shielding your equipment for best performance. 


the hysteresis should be low The 
permeability ensures that the path for 
the magnetic field is effectively short- 
circuited around the object inside the 
shield. Where the magnetic field is 
steady, due to pure d.c., the higher the 
permeability the smaller will be the 
field inside the shield 

tut dc. fields are not usually the 
worry. It is more important 
sure that an a.c. magnetic 
field, such as one radiating from a 
power transformer or choke, does not 
get into an input or interstage trans- 
former. This means that a fluctuating 
field must not pass through the shield 
When the field fluctuates, it is impor- 
tant that the magnetic condition of the 
shield should closely follow the fluctua- 
tions of the magnetic fields. 

Hysteresis means that the magnetic 
condition in the shield is delayed be- 
hind the magnetizing force causing it, 
and this means that there will be a 
difference between the magnetizing 
force and the short-circuiting effect 
produced by the magnetic shield. This 
difference will reappear as a leakage 
field inside the shield, so it doesn't 
matter how high the permeability of 
the material is, if it shows appreciable 
hysteresis, it will become a poor shield 
So a primary requirement is a mag- 
netic material with extremely low 
hysteresis 

While on the 
field we can 
whether the 
high or low 
current losses are 


cause of 
to make 


subject of magnetic 
answer the question as to 
material should have a 
resistance. Since eddy- 
similar in nature to 
hysteresis losses in producing a delay 
in the magnetic field set up, they will 
have the same effect of deteriorating 
the quality of the shield. This means 


that a magnetic shield should be of 
a_ high-resistance low-hysteresis-loss 
alloy. 

The thickness of the shield will have 
an optimum value too, for any given 
frequency. Making the shield thicker 
will decrease the flux density in the 
material of the shield and so reduce 
hysteresis loss gut, at the same time, 
it will increase the path section avail- 
able for eddy currents, and so increas¢ 
the component of eddy-current loss in 
the shield. At some 
specified frequency, there will be an 
optimum which will provide a 
mum reduction in field due to the mag- 
nevic shield 

Magnetic shields for input 
stage transformers ar 
of Mumetal or a similar material. An 
important feature for their 
tory operation is that any lids or 
in the shield should be a good close fit 
so as to provide a good magnetic con- 
tact. Fig. 1A 
field is led around the 
by a magnetic shield, while Fig. 1B 
shows the effect of a poor joint at 
point in the shield: the 
tance at the joint causes some of the 
field carried around to be re-radiated 
on the inside of the shield 

To answer another of the questions 
asked at the beginning of this article 
magnetic shield need ground- 
ing? The answer to this question is 
no. A ground connected to a magnetic 
shield has no effect upon its magnetic 
shielding properties. However it often 
happens that a subsidiary effect of a 
magnetic field is to provide static 
shielding, which will be discussed later 
For this purpose grounding is also- 
lutely necessary and hence it may be 
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shows how a magnetic 


shielded 


space 


some reluc- 


does a 
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advantageous to ground a magnetic 
shield so that it provides static shield- 
ing as a subsidiary effect 

It is important in a magnetic shield 
that there should be no holes or that 
any necessary holes in the shield 
should be as small as possible 

Also, if the Mumetal has to be 
drilled, or worked on in any manner, 
after its pressing, it should be re- 
annealed after work, so as to operate 
at the lowest possible hysteresis loss 

Mumetal and similar materials are 
not suitable against very strong mag- 
netic fields, because they saturate at a 
fairly low flux density. Therefore 
shields of these materials are only 
Suitable in magnetic fields where the 
saturation density of the metal is not 
approached 

Magnetic shields are more effective 
against the lower their 
greatest effectiveness being against a 
d.c. field, which is virtually zero fre- 
quency 


frequencies, 


Electromagnetic Shields 


Electromagnetic shielding 
magnetic field out by 
electromagnetic induction. It depends 
on the variation in magnetic field 
rather than on eliminating the mag 
netic field itself. Consequently it is in 
herently more effective at higher fr« 
than at low frequencies and 
is completely ineffective against d.c 
fields 

Fig. 2 illustrates the principle At 
Fig. 2A the original interfering field is 
shown with dotted cur- 
rents induced by the electromagnetic 
field are shown by the 
while the fields 
currents, opposing the 
inside and aiding it outside 
by hollow 

The field 
electromagnetic shield is shown in Fig 
2B. The shield is shown open-ended to 
demonstrate the manner in which the 
shield works. In practice 
netic shields may be complete cylin- 
ders, with the ends filled in, in which 
case they will be equally effective in 
eliminating fields in any direction. The 
circular band shown will only be effec 
tive in eliminating fields along the axis 
of the cylinde 

For this kind of shield it is 
tant that any lids or 
make good electrical 
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the principle of 
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induced 
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There 
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joints 
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shield and it 
a low resistance 


gaps of any 


material such as cop- 
aluminum. Sheet tinned iron 
does not make an effective electromag- 
netic shield because the iron will not 
shield and its 
irrent in the tin will in- 
operation as an elec- 


per or 


make a good magnetic 
effect on the c 
terfere with it 
tromagnetic shie'd 


Electrostatic Shielding 


This kind of shield does not concern 
itself with magnetic fields, but with 
electric fields. It is intended to keep 
electric fields out or in as the 
may be. 

A good ground is 


case 


essential to the 
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operation of an electrostatic shield 
although this was not vitally necessary 
to either of the other types. The pur- 
of an electrostatic shield is to in- 
terpose a grounded shield between two 
interacting potentials that might ra- 
diate from one to another Fig. 3 
shows the way in which an electro- 
shield intercepts an_ electric 


pose 


Static 
field 

In an shield, provided 
the material is basically a conducting 
material and not an insulator, it is not 
important for it to have particularly 
low resistance. Tinned sheet iron will 
serve as Well as any other material for 
this purpose, provided it is not 
required to magnetic or 
electromagnet i: 


electrostatic 


also 
serve as a 


shield 


Applications 


between the 
shield, we can now 
see how they may be applied. The first 
thing to consider is the kind of field 
against which shield'ng is required 

If it is basically a mag field 
due to a power transformer, a choke 


Having differentiated 
kinds of 


various 


etic 


or a motor, then a magnetic or electro- 


combination of 
eliminate 


magnetic shield, or a 
both, will be 
hum pickup effects 

If, however, we are concerned with 
a high circuit, in which 
static fields due to power line voltages 
around the place 
then electrostat 

Where a ti 
volved 


necessary to 


impedance 


can cause trouble 
* shielding is required 
coil is in 
input or an inter 
magnetic or elec- 
shielding is 


insforme! 
such as an 
stage transformer 
tromagnetic invariably 
required. If one of the 
high impedance, then 
shielding may also be necessary 
tect the high impedance 
against static pickup 

In circuit wiring, the kind of shield 
ing needed will depend upon the im 
pedance of the 

Low impedance 


windings is 
electrostatic 
to pro 
winding 


circuit 
circuits, where an 


interacting magnetic field may induce 
relatively large currents, require some 
kind of shielding to eliminate this ef 
fect and, if a shielded lead is used, its 
primary purpose is to eliminate the 
induction of current in the 
rather than to eliminate the 
static pote ntials 

In high-impedance circuits it is 
static potentials alternating or direct 
that have to be guarded against 
this requires electrostati 

To return 
asked at 

Do you 


circuit 
effect of 


and 
shielding 

now to the questions 
the beginning of the article 
both 


ground ends of 


Fig. 1. How a magetic shield operates with 
a steady magnetic field. (A) Good shield 


ing. (B) Effect of poor magnetic contact 
causing leakage of the field. See text. 
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Fig. 2. How an electromagnetic shield op 
erates with a fluctuating magnetic field 
(A) The relative directions of the inter 
fering field, the induced current. and the 
induced field. at one instant during chang 
ing sequence. (B) Resulting field contours. 
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Fig. 3. How an electrostatic shield in 
tercepts an electric field. (A) Electric pick 
up in the absence of a shield. (B) How 
the shield intercepts the electric field. 
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Fig. 4. Construction of multiple shielding 
for a transformer. (A) Ideal construction 
where each cylinder is complete. (B) Com 
mercial compromise which has similar 
properties to (A) for a linear field but not 
lor an asymmetric field. Refer to article. 


shielded lead’ If the shielded 
intended solely for protection 
field, it 
times it is grounded 


lead is 
against 
matter 
But it 
is also important that the shielded lead 
should not induction in the 
If there is any dif 
ference of potential between the 
at which it is grounded will be 
a current flowing in the shield due to 
this difference of potential and this 
current will produce an induced cur 
rent in the lead it is 
this reason it 


electrostatic doesn't 


how many 


produce 
lead it is shielding 

points 
there 


shielding. For 
is dangerous to ground 
both ends of a shielded lead 

There may be a difference of po 
tential between the gi points to 
which the two ends are connected 


und 
and 
the shield will be 
effective against electric fields, but at 
will be 
for injecting, through electromagnetic 
induction interfer- 
ence which may not be present before 
grounded 
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Rear view of the CBS set 
showing normal position 
of the vertical chassis. 


By JOSEPH J. ROCHE 


CBS-Columbia Product Service Department 


A bright new idea in chassis 
mounting with liberal 


number of test points. It 


makes servicing easier. 


Fig. 


1. Dan Newman, Director of Service 


of CBS-Columbia, is shown changing a tube 


in 


HE new CBS-Columbia 1610 and 
Ton TV chassis have a number of 
unique features. Possibly the most 
the technician is the 
construction of the 


interesting to 
mounting and 
chassis 
rhe mounted vertically 
with the tubes facing the front of the 
set All components, adjust- 
ments, and tube sockets are exposed 
when the receiver’s back panel is re- 
moved. To replace tubes two thumb 
removed and the chassis 
of the cabinet at a 
shown in Fig. 1 
feature makes it 
troubleshoot, and 
without removing it 
cabinet -a real timesaver 
All leads remain connected 
the chassis is in the tilt-out position, 
permitting operating tests and meas- 
urements to be made without restoring 
the chassis to the upright position. Re- 
moval of the chassis is required only 
for replacement of the tuner or picture 
tube 
Controlled 


tubes 


chassis is 


small 


screws are 
5 degree 
This in- 
possible to 
repair the 
from the 


tilts out 
angle as 
genious 
align 

chassis 


when 


warm-up characteristic 
ire used in a series-string heat- 
er circuit. These tubes have now been 
CBS than a 
year A recent study of the failure 
rate of controlled warm-up tubes 
showed that they are somewhat more 
dependable than tubes with ordinary 
heater characteristics used in parallel 
heater circuits 

The chassis mounting makes it quite 
easy to locate an open heater. A simple 
neon light helpful for this 


in use in sets for more 


tester is 


the new vertical tilt-back TV chassis. 


) 


purpose. The tester is bridged across 
the heater socket 
The tester will 
across the open heater. If a neon tester 
is not available, an a.c. voltmeter with 
a 150 volt, or higher may be 
used. Connect the ground lead of the 
meter to the chassis. Starting with the 
hot lead of the meter on pin 7 of Vz, 
(see Fig. 2), proceed to check the volt- 
ages on the heater pins of each tube in 
the order shown in Fig. 2. The tube 
with the open heater will read 115 
volts on one heater pin and zero on 
the other. If no reading is obtained 
on pin 7 of V., check for an open heater 
dropping resistor 

The 1611 chassis employs a 
tion 
may be adapted for 
substituting a u.hf. strip for an 
used v.hf. strip in the drum. 
The u.h.f.-v. hf this chassis, 
designated the 1610, employs a 13-posi- 
tion cascode turret tuner and a single- 
u.hf. tuner In the 13th 
the tuner oscillator is disabled 
and the tuner r.f. amplifier and mixer 
function as 40-mc. if. amplifiers In 
all other the 1610 and 1611 
chassis are identical! 

Both the 12- and 13-position tuners 
have a test point located near the con- 
verter tube This test point 
used to determine whether or 
local oscillator is functioning. A v.t.v.m 
reading of approximately 15 
will be obtained when the oscillator is 
operating properly. In the 13-position 
tuner this check should not be 


each tube 


connected 


pins of 


glow when 


range 


12-posi- 
tuner. The tuner 
u.h.f. operation by 
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tuner 


version of 


conversion 
position 


respects 


may be 
not the 


volts 


made 
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with the 
position, 
matically 


tuner 
since 


in the 13th, or 
the oscillator 


disabled under this 


u.h.f 
auto- 
condi- 


is 


tion 

The construction of this receiver 
eliminates the need for the usual type 
of test The wiring side of the 
chassis is exposed with the cabinet’s 
removed, and there no 
need to bring out key circuit points to 
make them when the 
is in normal operating position 

The technician will, however, find 
it helpful to follow the test point meth- 
od of diagnosing a trouble. For this 
reason, a number of key points which 
may be for this purpose are 
shown in Fig. 2. With the exception 
of the tuner test point these are nor- 
mal tube socket connections and ter- 
minal board tie points 

The of the test points is covered 
in Table 1 The voltages and wave- 
forms shown in the table are for a 
normally operating receiver tuned to 
a station. Where the condition of the 
makes it impossible to tune in a 


point 
back cover 


Is 


available chassis 


used 


use 


set 
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station in the normal way, the con- 
trols should be set as close as possible 
to their correct positions. If alignment 
required, it can accomplished 
with the chassis in the upright posi- 
tion by using a double-ended hex-type 
alignment tool. The short end of the 
tool is used to engage the rear (nor- 
mally bottom) slug of an if. can. The 


1s be 


front 
end of the tool which passes through 
a 


Fig. 2. Tube location diagram of the new CBS-Col 
test points mentioned in Table 1. 


hi 


TV ch is showing the 
The dotted line indicates the order in which 


the tube heaters are tested if the tubes do not light up (they are in series). 


slug is adjusted with 


hole in the rear slug 


While the test points shown in Fig. 2 
provide a good approach to trouble- 


the 


long shooting this chassis, all of the chassis 
wiring is readily accessible and the 
reader is free to use those techniques 
he is familiar with and has found most 
effective in the past ~0 


Table 1. The method for checking the CBS-Columbia TV sets via the use of test points, v.1.v.m.. and oscilloscope, 


SYMPTOM TEST POINT 


No raster. no sound, 


tubes lighi 


Snowy pix. weak sound. 


raster OK converter test 


point 


344 


tuner “B+” 


or 
No sound or video. 
raster OK 


5 
a.g.c. line 


Weak or no video; 6 
raster and sound OK input, video amp 


Loss of vert. & horiz. sync 8 


Loss of vert. sync. 8 
Horiz. sync OK output. integrator 


Horiz. hold unstable. 
Vert. hold OK 


10 
grid, horiz. osc. 


11 
horiz. freq. coil 


No high voltage or 12 
insufficient width cathode, damper: 


13 
grid, horiz. out. 


14 


screen, horiz. out. 


output, video amp 


ft J 
input. sync clipper wii Wo il 


NORMAL READING OR 
WAVEFORM 


260v. 


260v. & 140v. 


2.5 to 4.5v. 


4 to 5v. pp 


120v. p-p 


100v. p-p 
18v. pp 


60v. 


rv 


TEST PROCEDURE 


If reading is abnormal check for a blown fuse or 
“B+.” short. Check whether speaker plug is out 
of socket. 


used check other 
li OK. replace oscillator strip of affected 
if not, replace converter tube. 


Voltage varies with channel 
channels. 
channel 


Check high & low “B+” to tuner. If low reading. 
remove tuner leads. If voltage OK, trouble in tuner. 
If not. check for “B+” short in chassis. 


Check setting of 
conditions. 


“Local-Distant” switch for signal 
Check a.g.c. components and if. tubes. 


Comparison of video signal before and after video 
amplifier should show gain of about 25 at full 
contrast. If reading abnormal, check video com 
ponents. 


lf wavelorm OK. check of voltage and resistance in 
sync stages should localize trouble. Ii not, check 
coupling components from video amp. 


li wavetorm OK, 
stages. 


trouble in vert. osc. of output 
If not, trouble in sync or integrator circuit, 


Voliage varies with horiz. hold. 
mal, check atc. and osc. 
horiz. alignment. 


lf reading abnor 
stages. If OK. check 


Connect scope to terminal “C” through 10 “id. 
capacitor. Connect jumper from “C” to “D.” Adjust 
rear slug to lock picture through most of horiz. 
hold range-—-remove jumper and adjust tront slug 
for wavetorm. 


li OK. check the 1B3GT. 
13 and 14. 


li not, check test points 


Ii abnormal, 
oscilictor. 


check drive contro! setting and horia. 


li abnormal, check for open screen resis or. Should 
read 6200 ohms. 
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The front panel and grille cloth have been removed to show inter 
+ nal construction and speaker mounting of the push-pull enclosure. 


3G 


; 


The push-pull arrangement has several advantages 


over the conventional method of speaker mounting. 


LTHOUGH a great deal of effort has 
been expended in the development 
of multiple speaker systems, there 
still seema to be several deficiencies 
that are disturbing to 
The most serious problem seems to be 
in matching the sound quality of a 
woofer, a mid-range speaker, and a 
tweeter in manner that they 
blend together naturally and avoid ef- 
seemingly having the 
violins playing in one room, the cellos 
in another, and the 
third. This causes a lack of continuity 
in musical reproduction, and although 
it may give the added 
clarity, it may make a 
large symphony orchestra sound some 
what like a chamber group 
Specifically, here are some of the 
problems that may be encountered in 
putting multiph 
speaker system using 
works to divide the range between 
low, medium, and high frequencies 
First, to match the sound of the three 
speakers attention must be paid to the 
distortion characteristics of each unit, 
to the transient response, to the type 
of loading used, the power handling 
capability, the acoustic path lengths 
between the speakers and the listener 
proper phasing of the and 
crossover networks, and, of cours: 
satisfactory frequency response for 
each of the three speakers. Unfortu- 
nately, the factors of distortion, tran 
and load matching seem to be 


some listeners 
such a 
fects such as 
basses in yet a 


impression of 


also tend to 


together a good 


crossover net 


speakers 


sients 
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frequently ignored in commercial 
systems, as is the problem of 
path and 
might be characterized 
instruments than re- 


speaker 


matching acoustic lengths 


such systems 
more as musical 
producers 

A second 
from the fact that the speaker system 
must be supplied with electrical ener- 
amplifier, and the 
lead to ad- 

multiple 
system with its 
networks, represents a 
plex reactive load that may cause con- 
damped when 
connected to an amplifier using feed- 
back over the output stage. This seems 
especially true when using highly effi- 
cient speakers, due to the fact that 
the back e.m.f. of the speakers repre- 
sents a positive feedback component 
of varying phase and amplitude. How- 
these problems may be reduced 
by using an amplifier with only a mod- 
feedback, or by placing 
a 6 decibel resistive pad between the 
speaker and the amplifier output 

In order to minimize most of the 
previously mentioned problems, a num- 
ber of experimenters have adopted the 
idea of using clusters of small. speak- 
ers with light enough ade- 
quately reproduce the middle and high 
and with sufficient total sur 
area to move enough air 
tactorily tones In a 
system of this kind the major problem 


series of problems stems 


gy from a 
interactions produced may 

ditional The 
speaket together 


power 
distortions 
crossovet 


com- 


tinuous or oscillations 


evel 


est amount of 


cones to 


ranges 
face to satis- 


generate bass 
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A Novel 
Push-Pull — 
Speaker 
Syston 


By GLEN SOUTHWORTH 


artnet LAP LOLOLAL AAD 


is simply to select the right 
for the performance desired 
course, is not necessarily easy, as many 
small speakers will not perform well 
belov’ 200 3000 or 
4000 cps. A good compromise seems to 
be found in the 6” x 9” oval speakers 
such as the Oxford 69EVS These 
speakers have a primary resonance of 
approximately 120 cycles, but 
able of reproducing low 
tion, at least an below 
point At the high 
formance is even surprising due 
to the shape of the which 
gives sine wave and transient perform- 
ance approximating that of a 2” speak- 
er, being virtually flat to 9000 cycles 
The accompanying photographs show 
four 6" x9 mounted in 
and one-half cubic foot en- 
Voice connected in 
series to provide a nominal impedance 
of 13 ohms, and properly phased for 
maximum efficiency at low frequencies 
The first enclosure uses all four speak- 
the same manner, and 
excellent performance 
the four cones 
ilent to that of a 


speaker 
This, of 


cycles or above 


are cap 

distor- 
this 
frequencies, per- 


wit! 


octave 


more 


oval cone 


oval speakers 
a three 


closure coils ar 


ers mounted in 
is capable of 
the 
being 


radiating area of 
nearly 
single 15 

The 
the first, except that two of the speak 
ers are faced into the and the 
polarity of their coil connections 
is reversed in that all of the 
travel in the same direction un- 
der an applied signal. This “push-pull” 
arrangement of loudspeakers appears 
distinct advan 
being the re 
distortion at 
is especially im- 
fact that the 
cone speaker is an 
that simply moves air 
when it is traveling 


equi 
speaker 
second enclosure is similar to 
cabinet 
Voice 
order 


cones 


to have at least two 
the first of 
duction of e' 
low frequencies 
portant in 
conventional! 
dynamic shape 
efficiently 


tages these 
en-harmonk 
This 
view of the 


aero- 


more 
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outward than when it travels inward, 
and the air mass tends to slip past the 
apex of the cone. This seems especially 
true at frequencies below the primary 
resonance of the cone where the speak- 
er is no longer mass controlled and 
diaphragm excursions become relative- 
The result is a lack of sym- 
metry in the acoustic output of a sin- 
gle-cone speaker which may be great- 
ly reduced by using an even number 
of speakers in “push-pull.’ 
advantage of 
from the 
the speakers are 
they are 
and, as a result 


ly large 


A second 
operation 
while 
phase 


push-pull 
fact that 
icoustically in- 
electrically out-of- 
the back e.m.f.’s 
tend to buck each other and cancel out 
thus presenting a more nearly resistive 
load to the amplifier. However, if suf 
ficient power is available from the am- 
plifier, it may be desirable to place a 
15-ohm, wirewound 
in series with the speaker system 
should preferably be located 
output of the amplifier in 
order that effects of cable capacitance 


stems 


phase 


resistor 


The 


variable 


resistor 
close to the 
on the amplifier may be reduced 
There are a number of mixed bless- 
ings in the use of multiple speaker sys- 
tems of this nature Chief of these is 
the fact that small cones usually mean 
high resonant frequencies compared to 
single unit woofers. Al- 
means a peak in the re- 
at about 100 to 140 cycles, 
means 
due to the low 
individual 
cially true in the octave just 
resonance, where the speakers are no 
longer controlled As a 
quence, the lower voices of the orches- 
tra, such as the 


large, heavy 
though this 
sponse curve 
transient re- 


it also superio! 


sponse, mass of the 


small cones. This is espe- 


below 


mass conse- 


cellos, contrabassi 


tubas, bass saxophones, etc., seem to 
reproduce with a f 
sound due to the fact 


sient 


more 
that their tran- 
more adequate- 


sonorous 


components are 
ly radiated 

small 
weak 
example, the 


Another advantage in 
their 
signals For 


using 

speakers is ensitivity to 

electrical 

push-pull speaker system using Oxford 

6B9EVS’s will 

nal with an electrical input of as low 
1/100 millionth of a watt, and will 


produce an audible sig 


reproduce natural and pleasing music 
it peak inputs of one milliwatt on 
This is 


a very important factor 


when listening at shaking vol- 


weaker signals must 
radiated o1 


room 
e levels, as the 
many of the 
instruments in the or- 
chestra will be lost o1 


properly 
ss powert 
masked out 
rhis frequently leads to poor balance 
particularly in the 
the weakness and transient 


most instruments Even 


bass region due to 
nature of 
when 
excessive amounts of electrical equal- 


bass 


to make re- 
lack of sen 
symphony 
chamber! 
group recorded in a small room 

As mentioned 
problem 
system due to the 
path 


push-pull speaker s 


ization are used, in order 
production more tolerable 
itivity may 


orchestra to 


cause a larg: 


sound like a 
earlier, phasing is a 
multiple speaker 
differing acoustic 
speakers. In the 
stem 


with any 


lengths of the 
interference 


December, 1955 


in the mid- and high-frequency range 
may be minimized in two ways: first 
by using low-pass filters to 
block off high-frequency radiation 
from part of the speakers 
by staggering the speakers so that the 
peaks in one set of speakers tend to 
fill in the valleys of the response curve 
of the other set 

The complete push-pull speaker sys- 
tem in the three and one-half cubic 
foot enclosure is essentially flat from 
80 to 9000 cycles, being down 10 db 
at 60 and 10,000 eps It will 
duce a dynamic range of 90 decibels 
comparable to the best available am 
plifiers, and exhibits 
duction of transient signals 


acoustik 


secondly, 


repro- 


super oT repro 
Sine wave 
entire use 
The 
and 
con- 


response is clean over the 
ful range of the speaker system 
simple and economical 
the problems of 


three-, or four-way 


design is 
presents few of 
ventional two 
speaker systems 
The 
wise 


listening- 
observed for 


actual 
has been carefully 
over two years in conjunction with a 
wide variety of equipment 
and 
including service in high-quality sound 
re-enforcement In all cases it has 
faithfully reflected the quality of the 
signal applied to the 
minals 


performance 


input 


sources, acoustic environments 


voice coil ter- 
Especially recommended is the 
use of two of these speaker system 

as this allows some compensation for 
the effects of reflections and 
creates a sound “image” in the 
The re- 


sound creates 


room 
space 
between the two enclosures 


sulting spaciousness of 


—— eee ae ee = 


L] uU 


Dimensions of 342 cubic foot enclosure for 
push-pull speaker system. All panels should 
be of %" plywood. All joints should be 
glued and nailed, except back which is 
screwed on. Sides are lined with acousti 
cally absorbent material as shown above 
illusion of reality, and 
transmits the acoustics of the original 
pickup into your 
with old shellac 


a much greater 


living room, even 


recordings Ww 


Four 6” x 9” oval speakers are wired in series and mounted in conventional manner. 
The shape and size of the enclosure is the same as shown in the diagram above. 


By BERT 


regular readers of this column know, I 


A report on the new equipment available to 


after the New York Audio 
per usual, this report will be in the 
which should reach subscribers 
However, I 


the enthusiast, 
Fair. As 
January issue 
around Christmas-time 
received equipment in advance of 
the Fair and one of the items is so interesting 
I thought you might like to hear about it a 
little earlier The item I refer to is the 
Pickering “Fluxvalve" phono cartridge 
pickup represents a distinct departure from 
previous Pickering production. First differ 
readily apparent is that all moving ele 
ments are hermetically sealed in plastic. Of 
turnover design, on each side of the 
is a small, round, silvery contact and directly 
to the rear of this 
Styli are mounted near the 
a plastic “T which is inserted in the slot 
With the “T” snugly in its slot, another 
contact on the “T,” directly above the 
armature, lines up with the 
Thus the flux is 
slved” between stylus and moving element 
The cartridge is normally supplied with a 1 
mil diamond on one side and a 0027 sapphire 
on the other. Obviously, styli inter- 
changeable which will please Pickering enthu 
iasts who have long wanted such a feature 
Now there are certain advantages and some 
disadvantages to this new cartridge. On the 
plus side of the ledger is the fact that with 
the “valving” system, the compliance of the 
stylus is very great and makes for easy track 
ing of even the most difficult transients. The 
frequency response is ultra-wide, being plus 
or minus 2 db from 10 to almost 40,000 
cycles! Distortion is stated to be below 1% 
for both harmonic and intermodulation. On 
the basis of a quick run through with some 
test records and in listening tests, there would 
seem to be no reason to doubt these figures 
Normal tracking pressure is between 4 and 4 
grams, which cuts wear and 
needle talk. On the debit side are these factors 
because the moving elements are encased 
in plastic instead of the usual Mumetal, hum 
pickup is a problem. In fact, so much of a 
problem that the use of this new cartridge is 
not recommended with changers or the 
expensive turntables. As far as arms are con 
cerned, the unit worked fairly well in a num 
ber of high quality arms generally availabk 


have 


some new 


new 


ence 
cartridge 
narrow slot 


contact i a 


crossed” end of 


silver 
stylus 
contact in the 
body 


cartridwe magnet 


are 


record reduces 


less 


but maxiouim performance was obtained with 
the Pickering 190B. Since the “Fluxvalve” is 
so responsive in the really low frequencies, 
rumble is also a matter of some concern 
Despite these problems, one of the reasons 
I was so interested in this unit and anxious to 
tell you about it, is that it is the first pickup 
to successfully utilize a Aalf-mil (0005 
stylus! Let me tell you about these half-mil 
styll, which | consider a major advance in the 
reproduction of disc recordings. These mi 
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WHYTE 


nute 
ard 


half the diameter of the stand 
but are quarter the 
Few people the tre 
at work in the playback of 
an LP As the stylus approaches the inner 
diameters of the on sharp transients 
and heavily modulated passages (which un- 
fortunately finale of most 
works, since composers like to end their works 
with 


styli are 
OO1 LP, 


(weight 


only one 


Mass realize 


mendous torces 


record 


are common at the 


a bang 
incredible 
gravities are 
fantasti 
diffieult 
the half 
the ma 
duced b 
The 


cise 


the stylus tip velocity can reach 
Forces as high as 2000 
fairly common! Naturally, these 
peeds make tracking extremely 
irious distortions occur. With 
mil stylus having one quarter 
these inner forces are re- 
half 1006 
ime principle is active throughout the 
wise All 
percus 
brass, 
marked 
Most 


stylus, 


speeds 


and y 
only 
groove 
or to about 


om gravities 


and this is mos apparent, ear 
whether 
kinds, or 
are heard 
and articulation 
of the half-mil 
which will have especial appeal to hi-fi bugs 


make 


manner ot transient irom 


ion of Various piano ofr 


woodwinds, et with a 
increase in clarity 
sensational a pect 
old, groove- 
worn records sound almost brand new! You 
see the groove destruction wrought by the 
standard 1 mil stylus, is confined largely to 
the top portion of the groove. Unless the 
stylus you were using was a veritable gouge 
which extended the damage further 
down into the groove, the smooth round ball 
point of the half-sized stylus will ride down 
further in the normally it is 
relatively undamaged 

My wife and I have a certain favorite re 
cording which we have played many times 
over a period of four years. Although top 
notch equipment was used for all of this play 
back, the record nonetheless was audibly 
showing signs of wear. When this recording 
was played back with the hali-mil stylus, the 
Record noise was 
greatly again the record 
sounded like a clean new disc, with the added 
plus that the improved transient 
idded a realism which heretofore 
ipparent. Truly, this half-mil 
far-reaching development. Summing up this 
report on the new Pickering 
this: if you use it correctly with top 
turntables and its ows arm, this is a 
sounding pickup By follow 
ing the recommended grounding procedures 
(which depart slizchtly from the normal) you 
will . ot be bothered with hum. With the 
half-mil stylus, the “Fluxvalve” reaches a 
new stage of perfection in the Pickering line 
of pickup equipment 

A final note on the half-mil stylus as 


is thi it is possible to 


or chisel 


groove, where 


difference was startling 


reduced, once 
response 
not 
stylus is a 


was 


Fluxvalve” we 
can Say 
qu ility 
magnificent 


The opinions expressed in this columm are those of 
the reviewer and i not necessarily reflect the views 
or opinions of the editors or the thie 
magacine 


publishers of 


you can imagine, they are quite difficult to 
make and at the present time only myself and 
a dozen or so people (manufacturers, writer 

etc.) have them. But production I am told 
will make them available in fair quantity 
before too long. What about other manu- 
facture. utilizing this half-mil is? Noth- 
ing to prevent them from doing so as long as 
their pickup unit has sufficient compliance 
This may prove a stumbling block for all but 
a few of the very top-rated cartridges At 
any rate, developments these 
should prove rapid and interesting and I wi 
report to you as soon aS iniormation Is aval 


lines 
} 


along 


able 

I want to take this opportunity to wish all 
a Merry and a Happy and 
Prosperous New Year! I also want to thank 
ill who have been kind enough to write me 
during the last year 

Equipment Used This Month: Pickering 
350 “Fluxvalve” pickup, Pickering arm, Com- 
ponents Corp. turntable, Marantz preamp, 2 
Mcintosh 60-watt Jensen “lmpe 
rial” and Electro-Voice “Georgian” speakers 
Tape equipment : Ampex ¢ monaural, Am 
pex 612 
TCHAIKOVSKY 

SLEEPING BEAUTY BALLET 
Minneapolis Symphony Orchestra con- 
ducted by Antal Dorati. Mercury OL- 
3-103. RIAA curve. Price $22.98. Three 
dises. 

With this release 


of you Christma 


amplihers 


stereo 


Mercur completes it 
magnurna issue of the three great Tchaikovsky 
ballets In the previous Nutcracker 
“Swan Lake,” Dorati once again proved his 
affinity for, and mastery of, the ballet idiom 
In this first complet Sleeping 
Beauty,” his brilliant reading should gain ap 


and 


and uncut 


critics 
other 


probation from even his most 
who are wont to look 
efforts with jaundiced eys 
pect, Dorati turns in a stunning performance 
His tempi, although faster than most, are not 
breakn*ck, his phrasing and orchestral bal 
ance are models of good taste, and best of all 
the melodic line is not subsidiary to 
Dorati’s admitted proclivities for rt 
drive. Each section of the 
sparkling vignette, but there is no fecling of 
discontinuity. Remarkable also, is the 
virtuosity of the Minneapolis orchestra 
would be inclined to think that after 
Tchaikovsky ballet in the previous recording 
and in this, the playing might become 
what stilted and mechanical. Not 
Dorati and his men keep interest alive 
in this with 
liance 
orchestral 
There may be dix 
carp about Dorati’s pertormance, 
they have ears of 
to the stunning impact of the 
recording If the 
were hi-h 


Possibly 


severe 
Dorati’s 
From every as 


upon 


mace 
thmic 


score i made a 


pert 
(ne 


so much 


orme 
so here 4 
alway 
unflagging il 
described as an 


long and 
turn in what 
tour-ce 


score 
must be 
lorce 

1 «till 


inless 


who w 
but 
solid tin, th must 


hard critics 


sdimut 
sound of th 
two previous recordings 
this is even 
heightened 
opportunit 
than in 
‘Swan Lake.” Or 
till n 


masterpiece more 80 
this attitude may be 
the fact that there i 
hi-fi razzle-dazzle in thi 
Nutcracker” and 
than likely, it is the 
made possible by 
mous Mercury 
the-podium pickup 
a modication 
been able to 


more 
core 
more 
fabulous sound 
modification in the fa 
Telefunken mike 
I know there has been 

what it is I have not 
find out as yet Suliice to Say 
that the strings are and more natural 
than ever, the vaunted Mercury percussion is 
of still greater impact and articulation, brasses 
have a brighter timbre, woodwinds a sweeter 
intonation. More spacious 
dent, yet there seems to be no 
detail, long a Mercury trademark 


Morne 


single over- 


cleaner 


acoustics are evi- 


loss of inner 


(Continued on page 14 
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A Direct Reading 
pacity Meter 


By J. FRANK BRUMBAUGH 


Project Engr.. Heath Company 
Barbara Szygielski 


Heath Engineering 
secretary demon 


strates ease with Unskilled personnel can perform 


which variable tuning 
capacitors may be 


csaneandlaiindion a rapid and accurate capacity checks 
rect-reading checker. 


with this simple, foolproof tester. 


HIS article describes a simple meth- of the component subjected to meas- already been exploited to the utmost, 
od by which capacity may be accu- urement and had been improved to the point of 
rately measured, and the value in Recently, direct reading capacity near-perfection. Obviously, something 
micromicrofarads displayed on a stand meters of various types have been new had to be attempted, or something 
ard, linearly-scaled, meter. No opera made available to industry At least old unearthed, dusted off, and made to 
tor adjustments, other than selection one of these meters, while quite ac do new things. The circuit to be de 
of the proper range, are required, since curate and fairly simple to operate scribed is an interesting combination 
all capacity measurement is accom- requires the investment of approxi of both old and new and is made-to 
plished automatically by the instru- mately two hundred dollars It con order for the job 
nent to be described. Operation of the tains some ten tub ind measures A standard, a.c.-operated power sup 
Direct Reading Capacity Meter” has capacity over the range of zero to 300 ply deliv filtered d.c. to the voltage 
been simplified so that accurate opet putd Since it will also indicate the regulator tube, which is decoupled from 
ation by unskilled personnel may be ef value of inductance up to 300 shy the filter to prevent oscillation of the 
fected after less than two minutes of the initial cost may well be justified gaseous regulator, and the attendant 
instruction. Thus, instruments of this The Heath Company has long felt instability of the regulated plate volt 
type are finding increased usage in that industry needed a reliable, accu age. A 6X5 and OA2, functioning as 
quality control, production line spot rate, simple-to-operate direct reading rectifier and regulator respectively 
checking. tuned circuit alignment; in capacity meter, which would also be in supply a constant d.c. voltage to the 
fact, in any application where the value expensive. The Heathkit Model CM-1 plates of a 6BX7 This tube is con 
of capacitance must be known accu- Direct Reading Capacity Meter is de nected as a cathode-coupled, nonsym 
rately and rapidly, and particularly signed to meet this need metrical, astable multivibrator One 
where cost precludes the use of ex- A vadical departure fron he u il grid is clamped to ground through a 
pensive and complicated § capacity means of capacity measurement was type 1N34A germanium diode, prevent 
bridges and highly skilled personne! indicated, if this need was to be met ing the grid from rising above ground 
For many years capacity has been The usual measurement methods had (Continued on page 132) 
measured by use of the time-honored 
bridge, a reliable and accurate but 
somewhat complicated procedure in- 
volving the adjustment of many dials 
and the interpretation of a null upon 
either a galvanometer or by ear, using 
headphones. The latter method in par- 
ticular is relatively inaccurate at best 
due to the inability of the human ear 
issimilate sounds lower in pitch 


lan about 16 cycles-per-second. Too 
the use of headphones becomes im 
practical in noisy locations, and most 
factory production lines are not noted 
for their low noise levels. While a ca 
pacity bridge is an excellent means for : 
determining the value of an unknown Schematic diagram of the Heath 
capacitance, it is expensive both to kit Model CM-! direct-reading 
buy and to operate. Due to its relative capacity meter. The design is 
characterized by extreme sim 
plicity. both constructionwise 
and under operating conditions 


complexity accurate operation re- 
quires both time and experienced per- 


sonnel, and can easily exceed the cost 
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By 
OLIVER READ 
Editor, RADIO & TELEVISION NEWS 


and 
JAMES RILEY 


© Emile Berliner must go the credit 
To conceiving the phonograph record 

as we know it today. Born May 20, 
1851, in Hanover, Germany, young Ber- 
liner came to this country in 1870. It 
was at the Philadelphia Centennial, in 
1876, that Berliner first saw Bell's tele- 
phone on exhibit. He soon acquired a 
flair for things electrical and, in a 
house in Washington, set up a modest 
electrical lab. One of his experiments 
was an attempt to improve the tele- 


Emile Berliner ct work in his modest laboratory experimenting with 
improved materials and techniques for making master recording discs. 


phone. He rigged up a diaphragm, bat- 
Fig. 1. Reproduction of E. Berliner's original gramophone patent. tery and, in conjunction with a steel 


eam button, discovered that current would 
flow as various degrees of contact were 
made with his device. From his ex- 
periments the carbon microphone was 


BERLINER 
onamortune ' 
Patested Nov developed 

He next di: ected his attention to the 
talking machine” which had captured 
h fancy. He devised a dise record 
which worked on the principle of re- 
cording sound by cutting laterally on a 
rotating dise at an even depth 

Emile Berliner filed a patent applica- 
tion on May 4, 1887 for his “Gramo- 
phone” which was then patented on 
November 8, 1887. The significance of 
Lerliner’s patent to the phonograph in- 
dustry is clearly revealed by reading 
from his original application as fol- 
lows 

‘This invention has reference to a 
novel method of and apparatus for 
recording and reproducing all kinds of 
sounds, including spoken words, and is 
designed to overcome the defects in- 
herent in that art as now practiced 
and in the apparatus used therefor 

By the ordinary method of record 
ing spoken words or other sounds for 
reproduction it is attempted to caus« 


a stylus attached to a vibratory dia- 

Tenses ’ phragm to indent a moving sheet of tin- 
DOW o . ») os foil or other like substance to a depth 
a 4 ee, , : bes varying in accordance with the ampli- 
; . : tudes of the sound-waves to » re- 
corded. This attempt is necessarily 
more or less ineffective, for the reason 
that the force of a diaphragm vibrating 
under the impact of sound-waves is 
very weak, and that in the act of over- 
coming the resistance of the tin-foil or 
other material the vibrations of the 
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Part 2. The invention of the disc 


phonograph record and how it was 


responsible for the development 


of a multi-million dollar industry. 


diaphragm are not only weakened, but 
are also modified. Thus while the record 
contains as many undulations as the 
sounds which produce it, and in the 
same order of succession, the charac- 
ter of the recorded undulations is more 
or less different from those of the 
sounds uttered against the diaphragm 
There is, then, a true record of the 
pitch, but a distorted record of the 
quality of the sounds obtained. The 
simple statement that the material 
upon which the record is made resists 
the movement of the diaphragm is not 
sufficient to explain the distortion of 
the character of the undulations, for if 
that resistance were uniform, or even 
proportional to the displacement of the 
stylus, the would be simply 
weakened, but not distorted; but it is 
a fact that the resistance of any ma- 
terial to indentation increases faster 
than the depth of indentation, so that 
a vibration of greater amplitude of 
the stylus meets with a disproportion- 
ately greater resistance than a vibra- 
tion of smaller amplitude. For this rea- 
son loud sounds are even less accurate- 
ly recorded than faint sounds, and the 
individual voice of a loudspeaker re- 
corded and then reproduced by the 
phonograph cannot be recognized.” 

Berliner was referring principally to 
Edison's invention which employed the 
hill-and-dale technique 

“With a view of overcoming this de- 
fect it has been attempted to engrave 
instead of indent a record of the vibra- 
tions of the diaphragm by employing 
a stylus shaped and operating like a 
chisel upon a suitably-prepared sur- 
face; but even in this case the dis- 
turbing causes above referred to are 
still present. In addition to this, if in 
the apparatus of the phonograph or 
graphophone type it is attempted to 
avoid the disturbing influence of the 
increase of resistance of the record- 
surface with the depth of indentation 
or cut as much as possible by primarily 


record 
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adjusting the stylus so as to touch the 
record-surface only lightly, then an- 
other disturbing influence is brought 
into existence by the fact that with 
such adjustment, when the diaphragm 
moves outwardly, the stylus will leave 
the record-surface entirely, so that 
part of each vibration will not be re 
corded at all. This is more particularly 
the case when loud sounds are re- 
corded, and it manifests itself in the 
reproduction, which then yields quite 
unintelligible sounds.” 

The preceding was directed to an 
explanation of the improvements made 
by Tainter and Bell on Edison's inven 
tion. Continuing with Berliner’s appli 
cation he states 

“It is the object of my invention to 
overcome these difficulties by record 
ing spoken other sounds 
without perceptible friction 
the recording-surface and the 


words or 
between 
record- 
ing-stylus, and by maintaining the un- 
avoidable friction uniform for all vibra 
tions of the diaphragm. The record 
thus obtained frictionless, I 
copy in a solid resisting material by any 
of the methods hereinafter described 
and I employ such copy of the original 
record for the reproduction of the re- 
corded sounds 

“Instead of 


almost 


moving the recording- 
stylus at right angles to and against 
the record-surface, I cause the same 
to move under the influence of sound- 
waves parallel with and barely in con- 
tact with such surface, which latter is 
covered with a layer of any material 
that offers a minimum resistance to 
the action of a stylus operating to dis- 
place the same, all substantially in the 
manner of the well-known phonauto- 
graph by Leon Scott 

Fig. 1 is a reproduction of the origi 
nal Berliner patent. This patent has 
been broken down into several differ 
ent sections, each identified by its own 
figure number The following quoted 

(Continued on page 149) 


Fig. 2. Original Berliner hand-driven Gram 
ophone. This is discussed in the article 


Fig. 3. The United States Gramophone Co 
Model B “battery motor Gramophone.” This 
unit was desiqned to be operated off one 
cell of a storage battery or a Grove or 
Bunsen cell. This unit sold for $25.00 
plus 5 plates but without the battery 


oe 


c 


Fig. 4. Sketch of the Type C “incandescent 
current motor Gramophone.” This uni! was 
manufactured by The United States Gram 
ophone Co. of Washington, D. C. and was 
advertised as “a happy combination of 
hand machine with a standard motor.” This 
unit listed for $50.90 including 12 records. 
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The home-built Elec- 
tronic Slide Rule. The 
v.iv.m. is used both 
as a calibrating and 
indicating device. 
See Fig. 3 for null 
detector version. 


MAXIME G. KAUFMAN, W30xT and ROBERT E. GARDNER, w300Kk 


Construction details on a simple device which will multiply 


or divide two numbers using mechanical slide-rule principles. 


device which multiplies or divides 

two numbers by using the same 
principle as that of the common me- 
chanical slide rule. This principle can 
be stated by the following two equa- 
tions: 

log # + logy log xy 

log x ~log y log x/y 

Thus, if we add the logarithms of 
two numbers and take the antilog of 
the sum, we will have the product of 
the two numbers. On the other hand, 
subtracting the logarithms of the two 
numbers and taking the antilog of this 
difference, yields the quotient 

This process is accomplished electri- 
cally in the Electronic Slide Rule by 
means of two linear potentiometers 
and a v.t.v.m. whose scales have been 
calibrated logarithmically Although 
the pots used for the first model only 
yielded about 10 inches of scale expan- 
sion, “Helipots” (multiple turn pots) 
can be which would yield the 
equivalent of a slide rule several feet 
long! 


T HE Electronic Slide Rule is a simple 


used 


How It Works 


The basic circuit is shown in Fig. 1 
It can be seen that the meter will read 
the sum of B, and By 

where 

| | 

kh | B, 

{ 

and 
| | 
| Bs 

[Re + Ry) 
Let us say that we wanted to mul- 


E, 


tiply two numbers, # and y. We would 
adjust R, and R, so that £ log x and 
likewise adjust R, and R, so that EZ; 
log y. The meter would then read log x 
+ log y, or log zy. Since the meter 
scale is calibrated logarithmically, the 
meter will indicate the answer directly 
as ry 

The circuit can be made to divide as 
well, by merely changing the polarity 
of one of the batteries so that the me- 
ter will read the difference between 
the two voltages 

The Working Model 

The schematic diagram for the Elec- 
tronic Slide Rule is given in Fig. 2. The 
values shown were chosen to give an 
indication on the v.t.v.m. using a con- 
venient scale, 10 volts in this case 

The components are not at all criti- 
cal. Much lower voltage may be used 
if desired, depending on the v.t.v.m 
used as the indicating instrument. This 
voltage should be high enough to de- 
flect the meter to full seale. The re- 
sistors can have almost any value as 
long as they are high enough not to 
draw excessive current from the bat- 
teries and low enough so that they are 
negligibly small compared to. the 
v.t.vum.s resistance 

A brief description of the function of 
each component follows: Referring to 
Fig. 2, R, and R, are used to adjust 
the voltage across R, and R, respec- 
tively, where R, and R, represent the 
two voltage dividers mentioned previ- 
ously in Fig. 1. 8, is the power switch. 
S. is the battery polarity reversing 
switch (for dividing), and &, is the 


common 


scale switch, whose function will be 
fully explained later. In brief, its func- 
tion is to keep the meter on-scale 


Calibration 


Calibration of the instrument 
be accomplished in several ways 
simplest is to use the v.t.v.m. as a 
standard. However, the accuracy of 
the unit can be no better than the ac- 
curacy of the meter. The procedure is 
as follows: Referring to Fig. 2, con- 
nect the v.t.v.m. to the output termi- 
nals. Then switch it to the 10 volt 
scale. Set 8, to the “multiply” position 
and set 8S, to position A. Turn R, to 
zero and R, to the maximum position 
Now adjust R, until the meter reads 
exactly full scale. Then return R, to 
zero and the meter should 
zero. This is the number one on the 
dial which is being calibrated 
logarithmically. In short, 10 volts has 
been set up across R, and its dial face 
is ready 

The calibration straight- 
forward. By the use of Table 1, all the 
nurnbers on the linear meter scale are 
projected to their corresponding anti- 
logs on the new scale. In this case a 
paper face plate was pasted to the 
front of the meter glass for this pur- 
Table 1 shows the values of the 
(base 10) logarithms For 
greater accuracy, or if smaller incre- 
ments are desired, consult any table of 
common logarithms. Having thus cal- 
ibrated the meter, set up 10 volts on 
R., as has been explained for R,. It is 
now merely necessary to 
each number of this new meter scale 
to each of the pots, namely R, and R, 
This is done by setting one of them to 
zero and then bringing the other one 
up slowly, stopping at each integer to 
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may 
The 


return to 


scale, 


for calibration 


proce ss 1s 


pose 


transpose 


After 
on the 


this is done, 
other dial 


mark the dial plate 
repeat the 
plate 

To illustrate more specifically, a cou- 
ple of calibration points will be dem- 
onstrated. 

(a) Adjust R, to zero, set R, until 
the meter reads log 2 times full scale, 
or 3.01 volts, and put a mark at this 
pot setting This mark will be the 
number 2 on the dial scale. 

(b) Next adjust R, until 
reads log 3 times full scale, or 
This pot position will be 
number 3 on the dial. 

tepeat this process on up to 10. 
Having thus calibrated R, on the right 
side of the instrument, set it to zero 
and set R, on the left side to maximum 
and repeat the calibrations. 

It may be pointed out that any me- 
ter scale can be used for this instru- 
ment, as long as the calibrations are 
made in per-cent of full scale. An al- 
ternate method of calibration would 
be to measure R, and R, with an ac- 
bridge and then to divide up 
these resistances logarithmically. The 
meter, in turn, could then be calibrated 
from either pot as a standard. 


process 


the meter 
4.77 
the 


volts 


curate 


Sample Problem 


Now that the calibration of the slide 
rule has been discussed it is felt that 
a simple multiplication problem will 
demonstrate its operation, at the same 
time pointing out the _ scale-switch 
function more precisely. Say the prod- 
uct of 2 times 3 is required (Wow!). 
Set the left dial on 2 and the right dial 
on 3. Voltage will then be 3.01 volts at 
the left pot and 4.77 volts at the right 
pot. The meter will read their sum as 
7.78 volts, but since the meter scale is 
calibrated logarithmically, it will indi- 
cate the number 6. The same 
dure would be used for 20 times 3, but 
the must supply the 
decimal point just as with the mechan- 
ical slide rule 

Suppose the product of 


proce- 


of course user 


4 times 6 is 


Bottom view of the Slide Rule. 
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Wiring is point-to-point. 


needed. Here is a combination that 
will make the meter go off scale since 
it will try to read 6.02 plus 7.78, or 
13.80 volts. This is where the scale 
switch comes into play. The switch 
action is the same as that of the me- 
chanical slide rule when the right hand 
index on the C scale (slider) 
used instead of the left one. Simply 
throw this switch and the meter will 
read 3.80 volts, or the number 2.4 on 
the new scale, which is 24 when the 
decimal This operation 
can be expressed by the equation 

log 2 (1 log y) (log xy) i 

Substituting the values of 4 and 6 
for x and y gives 

0.602 (1 0.778) 1.380 l 0.380 
Since full scale on the meter is 10, the 
meter will read 3.80 corresponding to 
2.4 (or 24) 

The scale switch also functions prop- 
erly when dividing. No mental effort 
is required in either since the 
switch is in the correct position when 
the meter is on scale. One point worth 
mentioning about the multiply-divide 
switch is that since the right-hand cir- 
cuit contains this switch, the left-hand 
dial is the numerator and the right 
dial is the denominator. 


Null Detector 


For those who do not have a v.t.v.m 
handy and since a high input imped 
ance must be used to prevent loading 
a null-indicator may be constructed as 
shown in Fig. 3. The dial of the poten 
tiometer is calibrated logarithmically 
This circuit is theoretically superior to 
the v.t.v.m draws no current 
when balanced and also its scale can 
be made larger and thus more 
rate. However, it necessitates the ad- 
ditional action of turning the knob of 
the pot and hunting for the null to find 
the answer Incidentally, in 
protect the meter, R, is kept across the 
meter while a rough null is sought, and 
then removed by opening S,; for the 
final, more sensitive null. A meter less 


must be 


is considered 


case, 


since it 


accu- 


order to 


Top view of unit. 


Fig. 1. The basic circuit of the Electronic 
Slide Rule. See text for full explanation. 


$3 
, Re— 15,000 ohm pot 
10,000 ohm wirewound linear taper pot 
D.p.st. switch ("Power") 
D.p.ds. switch (“Operation”) 
S.p.ds. switch ("Seale") 
, Be—22', volt battery 


Fig. 2. Schematic diagram of the authors’ 
working model of Electronic Slide Rule. 


V.T.V.M,. READING 


(volts) 


NEW 
SCALE 
0 1 

3.01 
4.77 
6.02 
6.99 
7.78 
8.45 
9.03 
9.54 
10.00 


oeeu oeaeaw 


Table 1. Table of values used in calibrat 
ing the meter when the 10-volt scale is 
used. Note that the v.t.v.m. scale values 
are 10 times the log of new scale values. 


sensitive than the 50-0-50 microamme 
ter specified can be used without 
much loss of accuracy 

(Continued on page 78) 


too 


Potentiometers are of linear-taper type. 
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Front view of 
the author's home-built 


FM v.t.c. exciter unit for ham work. 


An interesting, little-known 


characteristic of ceramics is utilized in 


By 
RICHARD GRAHAM 


W2PDI!I 


this unique exciter circuit for ham use. 


N INTERESTING characteristic of 
certain “Hi-K” ceramic capacitors 


is that the exact capacitance value 


depends upon the voltage impressed 
In ordinary by 
pass and coupling circuit appli ations 
this small 
change is 
tant But 
produce 
modulating an oscillator 

It should be noted that 
using Type TC material for a 
tric do not exhibit this characteristic 
that, in general, ce 
with a tolerance of 


across the capacitor 
capacitance vs voltage 
insignificant and unimpor 
this fact can be utilized to 
a simple means of frequency 
capacitors 


dielec- 


Centralab states 


ramic capacitors 


Fig. 1. Basic circuit of the FM v.to. 


Hie K CERAMIC MODULATING 
CAPACITOR 


than 20% 
‘Hi-K" materials; 


will be made of 
those with a toler- 
ance of 20% may be made of either 
Hi-K" or TC materials, and 
with a tolerance of 10% or less will 
be made of TC material 

By placing an ordinary Centralab 
900 pwefd. disc ceramic capacitor 
as the DD-501, in a test setup similar 
to Fig. 2 
change can be 

This “non-linear” placed 
in the resonant circuit of an oscillator 
will produce frequency modu!at‘on 
The tubular ceramic, DS-751, may also 
be used, but this component is rated 
at 750 sefd., which would require some 
alterations in other circuit components 
in order to operate at the correct basic 
frequency 


greater 


those 


such 


this voltage vs capacitance 
observed 


capacitor 


The basic method of frequency mod- 
ulating an oscillator with this capaci- 
tor is shown in Fig. 1. This circuit will 
be easily recognized as the familia 
Clapp oscillator circuit except for the 
fact that the capacitor has 
been placed in series with the coil and 


ceramic 


Fig. 2. Test setup for observing the capac- 
itance vs voltage change. Reler to text. 


VARIABLE 

VOLTAGE 
POWER 
SUPPLY 


CAPAC! TANCE 
BRIOGE 


tuning 

char 

in a frequency change of the oscillator 
Ir der 


oscil ator 


capacitor. Now the voltage 
across the capacitor will result 
to obtain a plus and minus 


frequency deviation corre- 


sponding to an audio input signal, it is 
necessary to “bias” the 
the linear portion of the voltage ws 
capacity Then by swinging the 
voltage plus and minus with an audio 
signal an approximately linear fre- 
quency swing of the oscillator results 

A practical application of the 
circuit 


capacitor in 


curve 


basic 
just discussed as a 
modulated v.f.o. exciter for ham use is 
shown in Fig. 3, and the accompanying 
photographs. The fundamental 
lator from 35 to 40 
megacycles. The circuit 
approximately 5 ke. deviation even at 
the fundamental frequency. Of course 
as the v.f.o multiplied 
to other bands, the deviation is like- 
wise multiplied by the same factor 
The capacitor bias voltage is deter- 
mined by the plate voltage for the 
audio amplifier section of the 12AT7 
In this case R, was varied to obtain a 
voltage of 160 volts at the plate of the 
audio section of the 12AT7 (pin 6) since 
this represents the center of the linear 
portion of the voltage-capacity curve 
of the ceramic The choke 
RFC, and the capacitor Cy» serve as an 
r.f. filter to prevent the r.f. voltage ap- 
pearing across (, from getting back to 
the audio amplifier. At the same time 
this filter allows the audio variations 
at the plate of the audio amplifier to 
appear virtually unattenuated 
the modulating capacitor C 
The oscillator tuning capacitor C, 
and trimmer capacitor C, serve an- 
other purpose beside that of frequency 
adjustment. Since the combined paral- 
lel values of these two capacitors is 
only 85 za«fd. maximum, they effective- 
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frequency 


oscil- 
frequency is 


is capable of 


frequency is 


capacitor 


across 


ly serve to keep the audio variations 
across the modulating capacitor C 
from appearing at the grid of the os- 
cillator. This pr its the 
from being amp 
well as frequency modul 


oscillator 
tude modulated as 
ited. The audio 
and C, appears 
fulfilled since tun- 
frequency of the os- 


isolation function of C 
to be satisfactorily 
ing to the center 

lator with an AM receiver results in 
indicating no AM 

the oscillator output 

As in most 
particularly 
tor output is held quite low 


inaudible signal 


and 
in this design, the oscilla- 
This is to 

the r.f. heating of the oscillator- 
tuned circuit and the re- 
sultant frequency drift of the oscilla- 
tor. This particularly applies to “Hi- 
K" and bypass-coupling ceramic ca- 
pacitors which normally are not 
circuits. It 


stable oscillators 


reduce 


elements 


used 
does not. of 
apply to temperature-compen- 


in oscillator 
ourse 
sating ceramic 


capacitors specifically 


recommended for oscillator 
These capacitors employ TC dielectric 
material and are extremely stable. A 
practical note to observe in this con- 
nection is that not all the ceramic ca- 
tested resulted in the 
degree of stability. Out of five 
tested, one unacceptable 
one was fair, and three were complete- 
ly acceptable with regard to stability 


circuits 


pacitors same 
capaci- 


tors was 


This test can be performed by the con- 
tructor by 
to zero-beat 
this way 
capacitor 
too much difficulty 

The output from the 
taken from the cathode of the 
and fed into the 
which is quite 


adjusting the slug on L 
WWYV on a receiver. In 
the stability of any 
determined 


ceramic 
can be without 
oscillator is 
1L2ZAT7 

grid of a 6CL6 stage 
conventional! in all re- 
spects and which serves to amplify and 
isolate the oscillator signal from any 


output load changes The output is 


Rear view of the chassis with the components identified. 
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R,, Re—47 000 ohm, Vy w. res 
R 100 ohm, 1 w. ves 
R 13.000 ohm. 1 » 
kK 43,000 ohm, \y * 
R 1200 ohm, vy w. re 
R 100,000 ohm pot 
c 500 $d. dise 
tralab Type DD-S01) 
uphd. variable capacitor 


ceramic cape ” Cen 


Hammatlund 


fd. trimmer capacitor 


fd. fixed mica 


apacitor 


| _280¥ 
> REGU. ATED 


- 


270 id 
0015 


wbular ceramic capecttor 
jd. dise covramic capenteor 
M id. fixed mica capacitor 
Ol afd. dise covramic capacitor 
Open-corcunt jack 
7.2 iO on slosewound on 
slug-tuned form (National XR.50) 
50 4. BIO on closewound on 
National XR-350) 
it. hook-up wire (see text) 
Ri« 2.5 mhy. +4. choke 
I2AI? imbe 
6CLE6 tube 


slug-tened form 


Fig. 3. 
of a ceramic capacitor. 


taken from the 6CL6 by means of three 
turns of hookup wire wound over the 
bottom end of Le. This link « 
to a length of 75-ohm ribbon which is 
coupled to the 
is more than adequat« 
tube 


The control, R:, at the nput to the 


onnects 


transmitter. The output 
to drive 1 6V6 


Complete schematic of the FM v.t.o. ut ‘izing the non-linear characteristic 
The fundamental oscil!ator frequency is 3.5 to 4.0 me 


iud.o section of the L2ZATT serve 
deviation control. Since the amplitude 
variations at the plate of the audio am 
plifier determine the frequency 
iation of the oscillate 
ling the input signal to the audio am 
plifier also controls the deviation of the 
105) 


as sa 


swing 


or dev control 


iContinued on poge 


Front view of the chassis with the front panel removed. 
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Illustrated in this photograph taken off the face of a TV picture tube 


is a case of right-hand hook with the line of curvature across the pictures. 


Here's a trouble that is frequently found in older TV 


receivers. These service hints can save you benchtime. 


HE commonplace symptom of hook 
has several aliases; it is known as 


bend, 
among others 


top curve, top wave at top 
Possibly this 
ariety of names for the same thing is 
the variety of supposed 
origins and cures 


and crook 


the reason for 
which are given for 
it. In this article the exact nature of 
hook will be shown, its primary and 
secondary will be given, and 
means for its cure will be considered 

Hook is both the trouble and the 
symptom. Figs. 1, 5, and 6 illustrate two 
forms of hook. As these photographs 
show, hook always exists at the top 
of the picture with strictly 
lines being bent by the same amount 
in the same direction above some im- 
aginary horizontal line of 
The amount of bending may vary from 
a mere detail of an almost unnoticed 
suggestion to a complete right angle, 
and the lines so bent may bend either 
as a straight line thereafter or as a 
curve. While straight vertical lines 
have been shown, all lines with some 
vertical component will have 


causes 


vertical 


curvature 


some 


bending Another point is the 
formity of the symptom 
picture; all lines are 


amount or angle 


uni- 
across the 
bent by the same 


A primary cause of hook is the feed- 
ing through to the horizontal section 
of the vertical pulse groups of the 
yne signal which occur during vertical 
might be 
constants of the 
equipped with 
horizontal automatic frequency control 
or shift in the network 
or associated parts furnishing the com- 


retrace Secondary 
the shift in the filter 
control line on 


CAUSES 
sets 
integration 


parison voltage in a.f.c. receivers 

Of the primary feedthrough 
of the vertical pulses, the horizontal 
differentiation network stops these 
pulses from getting to the horizontal 
output. The other primary cause is 
due to the upsetting of the “B+” sup- 
ply by the change in current drawn at 
the time of vertical retrace, which may 
affect the horizontal oscillator; an elec- 
trolytic capacitor and a resistor pre- 
vent this trouble in normal set opera- 
tion. Additionally, a.f.c 


cause, 


sets have a 


Fig. 2. Shown here is the response of a 
horizontal sync differentiation network 
to horizontal and vertical sync pulses. 
The response shown for the short time 
constant network is normal. The re- 
sponse of the long time constant net- 
work is abnormal and the long decay 
time of the vertical pulse will often 
penetrate into the visible part of the 
raster, causing the symptoms of hook. 


from the 
tube to the 
which serves as a 


filter in their control lines 
a.f.c 
horizontal oscillator 
further attenuator of the vertical pulse 
(sync) groups 
ciated circuits will be discussed in con- 
junction with cures 


Cures 


Cures for hook, applicable to all sets 
will be treated first 

When hook is caused by 
feedthrough of the vertical sync pulse 
group, the remedy is to shorten the 
time constant of the differentiator 
which acts as the horizontal sync pulse 
separator. Fig. 2 illustrates the differ- 
entiator action on both the horizontal 
and the vertical pulse groups, in part. 
Note the difference between the nor- 
mal short time constant and the ab- 
normally long time constant which can 
cause trouble. The trailing edges of 
the long time constant can build up 
to cause a vertical “bump” which can 
disturb the horizontal and 
cause hook 

To shorten the time constant of the 
differentiator reduce either the resis- 
tor or the capacitor of the RC circuit. 
Either of these units may have in- 
creased in value due to aging, how- 
ever, resistors are more prone to such 
increases—-test with an ohmmeter 
Also, the resistor may be shunted with 
another resistor to reduce the time 
constant for a test. Replace the de- 
fective unit as a permanent cure since 
a changing part may keep right on 
changing and bring trouble again later 

Figs. 3 and 4 are partial schematic 
diagrams of the horizontal! circuits of 
two TV receivers with a.f.c. The differ- 
entiator 


comparison tubes o1 


Other causes and asso- 


excessive 


oscillator 


circuit components are 
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marked by the subscripts on the dia- 
grams 

Sometimes the “B” supply carries 
a “bump” or pulse of which 
shifts the phase of the horizontal os- 
to cause hook. The electrolytic 
capacitor may have decreased in value 
so that it can no longer adequately 
filter the pulses from the vertical out- 
put and the vertical oscillator. The test 
is simple, shunt the capacitor with an 
other known to be in good shape. Re- 
member that this shunting is a test 
only; cure by replacement of the de- 
fective part. The resistor may have 
lowered its value too, so you can check 
it with an ohmmete! 

Filter circuits in the horizontal os- 
cillator control line are for the purpose 
of changing the choppy output of the 
a.f.c. comparer (phase detector and the 
like) to a control 
the local addi- 


voltage 


ator 


voltage to 
They 


smooth 


oscillator serve 


tionally to filter out very low frequen- 


like 
the 


the 


vertical pulse 


cy disturbances 
“bumps’ 
groups 

These filters 
two types, a series filter and a parallel 
filter. In practice, the series filter may 
split the parallel section into two parts 
as is shown in Fig. 4. To cure hook 
either or both of these filter networks 
may be altered to increase their effec- 
tiveness at low frequencies 
ularly to 60 cycles, and the 
nents should be investigated to make 
that they have not changed in 
value thereby causing the trouble 

In Fig. 4, the series filter is denoted 
by R. and C In Fig. 3, there is no 
series filter. The parallel filter of Fig 
1 is denoted by the elements R,» and 
Cy, separated by the filter. In 
Fig. 3, there are several parallel paths 
of the filter to ground. The R.-C, path, 
and the resistance-capacity network in 
the remainder of the cathode 
of the horizontal control tube serve as 
filters in part. Increasing the low fre- 
response of any of these filters 
will partially remove hook 

Frequently, the addition of a capaci- 
tor, shown dotted in Fig. 3 as Cosa, will 
the hook if it is not believed to 
be due to a defective 


60 cycle 
created by 


are almost always of 


partic- 
com po- 


sure 


series 


circuit 


quency 
remove or 


remove 


part or com- 


Fig. 5. Photograph of part of a TV screen 
left-hand hook. Note the curvature ol 
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Fig. 3. Horizontal oscillator circuit of 
the Admiral 19C1 using a control tube. 


8+ BOOST 


this 
circuit 


ponent. It works well in common 
type of commercial Another 
method is to increase the value of any 
of the filter components. Do not change 
the values of the components in the 
d.c. path to ground of the control tube 
of Fig. 3, however. 

Included in the circuit of Fig. 4 is 
another possible cause of hook. This 
is the comparison voltage fed back to 
the phase detector from the a.f.c 
on the flyback transformer. This com- 
parison voltage has a definite wave- 
shape which may be upset by a change 
in voltage from the “B” supply. The 
voltage may be upset by even a slight 
change in the “B” supply if its int 
gration circuit constants (the 12,000 
ohm resistor and the .01 «fd. capacitor 
on the feed from the flyback to the 
phase detector) improper. These 
constants shape the wave supplied by 
the af.c. coil (in some 
mercial versions, the 
plied from a width coil with a 
ary winding) to that required for 
proper comparison with the syne in 
the a.f.c. comparison circuit rrouble 
can develop if the time constant is too 
vreat or both 
esistor 


coil 


are 
other com- 
voltage is sup- 
second 
the 


too little, so in testing 


and a shunt 1 


employed 


a series resistor 
should be 

Sometimes, a combination of cures 
showing a case ol 
all vertical lines. 


Fig. 6 
focus. 


FLYBACK 
Arc con 


Fig. 4. Partial schematic diagram of 
the horizontal oscillator section of the 
Arvin TE 331 TV chassis employing a 
phase detector, showing the compo 
nents which may go faulty, causing hook 
will be fe effective for difficult 
The differentiator 
constant reduced 
time the af 
shunted to the chassi 
the B upply 
may requil ittention in 
feedthrough of the yr 
group Ww 


vund 
cases of hook 
have its 
at the 


line 


may 
t me and 
sare control 
may be with 


a capacitor. Too from 
the 


addition to 


vertical 


vertical 


Another case of left-hand hook combined with poor 
This condition is often accompanied by 


instability 


Top chassis view of the home-built 
] () () k C 100/20 kilocycle frequency standard. 
20 " : 


By WILLIAM L. BLAIR, w3zke 


Haller, Raymond & Brown, Inc. 
State College, Penn. 


investment in the unit, but should not 
run more than $6 to $8. It should be 
ordered for exactly 100 ke. The crystal 
is used in a standard electron-coupled 
oscillator circuit wher positive feed- 
back is from the screen to the grid 
As you will notice, there are no tuned 
circuits anywhere in this unit, othe 
than the crystal itself; consequently 
a highly distorted 100 ke. waveform is 
developed by the oscillator. This is just 
what we need, for such a waveform is 
rich in harmonics, which are usable 

through 30 me 
S, turns the calibration oscillator on 
and off. It should be left in the “on 
Under chassis view. Wiring is neat position while operating the receiver so 
and uncluttered, parts well spaced. that the heaters will be on and the 
oscillator ready for immediate use. 8 


is a double-pole, three-position switch 

with a “center-off” position. Normally 

Avoid "pink tickets” by checking your rig this switch will be in the off, or “stand 

by,” position when no output signal i 

desired from the calibrator, but in 

regularly with this inexpensive standard. either the 20 ke. or 100 ke. position 

plate voltage is applied to both tubes 

through one pole of 8». In the 100 ke 

OW often have you wondered just “less-than-$500" bracket. Here, with position the second pole connects the 

H how close to the edge of the band the simple flick of a switch, are cali- cathode of Ves to ground through a 

you were operating or if maybe you’ bration points spread across the fre- cathode resistor R Then the 100 ke 

were inviting an FCC “pink ticket” by quency spectrum from 20 kc. to 30 mc output pulses from the cathode of the 

transmitting outside the band because’ at intervals of 100 or 20 ke. Its con- oscillator, V,, are amplified successive- 

you were relying on receiver calibra- struction is no task at all and its cost ly by Ves and Ve» with the resultant 

tion? Many amateurs start out by fig- will be considerably under that of output taken from the plate of Vues 

uring they will stay well within the commercially available units whose through C 

bands in order to avoid illegal opera- check points have a fixed interval of It is not standard procedure to re 

tion, but it’s not long before they hear 100 ke. only. Using them requires in- turn the grid of an amplifier stage to 

a “CQ” from one of those rare DX sta- terpolation between points, but the “B+,” but here it is necessary when 

tions right about where they think the calibration oscillator described here S,. is in the 100 kc. position, and R,, is 

band edge is on their receiver dial gives exact markers at 20 kc. inter- chosen to limit excessive current flow 

Then they think, “If only I knew this vals through Ves. Now, when it is desired 

calibration was accurate!" It will be seen in the schematic, Fig to produce marker frequencies at 20 

Ever been in this dilemma’? Then 1, that the power supply is a simple’ ke. intervals for more accurate cali- 

take a look at the frequency calibra- half-wave rectifier circuit using amini- bration purposes, S, is thrown to the 
tion oscillator shown in Fig. 1. There mum of filtering since the total cur- position marked 20 ke 

is nothing tricky about this circuit rent drain by the oscillator is less than The two halves of V. are now con 

but it is just the answer for a ham 10 ma nected in what is called a monostable 

stat‘on with a receiver falling in the The crystal is the largest single item or “one-shot,” multivibrator circuit. A 
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12AU7 tube contains the two triodes in 
one glass envelope. It will be noticed 
that two paths for coupling between 
V.. and V.s exist. Capacitor C, couples 
the plate signal of V.. to the grid of 
V.»2 While the common cathode resistor, 
R., provides the second path 

With no input signal to the multi- 
vibrator, the fact that Ves has no bias 
(its grid is returned to “B-~") causes a 
heavy plate current to flow through 
this triode. The same current flows 
through the common cathode resistor, 
R., and the resulting voltage drop 
places a bias on V.. which is sufficient 
to cut its plate current off. This is the 
stable state of operation, hence the 
name ‘“‘monostable” multivibrator. How- 
ever, a second temporary state may 
exist. When a positive pulse from the 
oscillator hits the grid of Ve it is am- 
plified on its plate in the form of a 
negative-going pulse. This discharges 
C, and tends to decrease the current 
flow through Ves. This also reduces the 
bias on V., being developed across Ry, 
and so causes the plate of V., to fall 
even lower. It is apparent that there 
is regenerative feedback and the result Fig. 1. Schematic diagram and parts list covering the 100/20 kc. frequency standard. 
is a very rapid change of state to the 
condition where Vx. is conducting 
heavily while Vee is cut off 


+7) 
6 


< 
~~ 
7 
* 


Fs 


(2au? 


boo an a 


, Re—470,000 ohm, Vy w. res Se—D.p. 3-pos. (center off) toggle switch 
~3000 ohm, Vy w. res. Vr—6AU6 tube 

130,000 ohm, Vy w. res. Ve—I12AU7 tube 
» Rk 100,000 ohm, Vy 
» Ree —1000 ohm, 1 w&. res. 
—1.8 megohm, Vy w. res. 
v2 megohm, 2 w. pot 
-—5600 ohm, 1 w. res. 7 TO vi Pare 
10,000 ohm, Vy w. res Pee TO) Pi 
50 ohm, 1 w. res . ee Ov) Pine 
50 wuld. trimmer capacitor . ete TO v2 Pe? 
r—1350 wuld. mica capacitor - eee TO VE .POd 
» Ce—20 wuld. mica capacitor 
—100 pufd. mica capacitor pam TOVE Pe 
required for the multivibrator to re- , Cr—40/40 pid., 250 ¥. elec. capacitor : pa? Tove Pw 
turn to its original state following a —001 wid. mica capacitor . ma Ope 
pulse from the oscillator. The trick of Xtel.—-100 he. crystal : ’ : VOvE pee 


Fount fuse 

frequency division now is to make this T, a 137 oe 1:1 vetie. 6.3 & pom VOWS HENS 
time equal in length to five times the winding 

interval between two oscillator pulses SRr—20 ma. selenium rectifier : P ting board lay 


Thus, once one pulse “triggers” the Si—S.p.st. toggle switch out for the home-built frequency standard. 


However, this state can exist only 
until C, can recharge through R, and 
R, to a point where the grid of Ves 
goes above its cut-off value and Vu, 
starts to conduct again. Now the cycle 
is reversed and a very fast transition 
returns the two tubes to their original 
states. The larger the product of R 
and R, times C,, the longer the time 


i, TO vi Paws 


eielelelelel ... 2-2 2. 2 ee 


multivibrator, it is insensitive to the 
next four pulses. It then returns to its 
stable state and is ready to be trig- 
gered again by the very next pulse 
that comes along. The period, or cycle 
time, of the multivibrator is then five 
times that of the oscillator, or what 
is equivalent, the frequency of cycling 
of V. is |}, that of V,. Consequently, 
harmonics of the waveform at the Vig Late 
plate of Ve» are spaced every 20 ke $08 m some 
The end of resistor R., which is now 
connected to “B+,” could have been 
connected to ground instead, but more 


f ach i th ; Fig. 3. Wavelorms 
cease heen c2-0 Pande ay ta ~ acho ay appearing at vari 
since the waveform on the grid of Vu» ous points in the 


s steeper as it crosses the cut-off circuit of Fig. 1. If 
value of the tube in charging toward components speci 
“B-" than it wouid be in charging to- fied are used. the 
ward zero builder can du. 

Waveforms appearing at various plicate the results. 
points in the circuit are shown in Fig 
3. It was found in using the particular 
components listed in the parts list that 
the value of R. could be adjusted from 
1.5 to 2 megohms and still maintain a 


. Vie ate 
frequency division of five. If it is so ‘$2 wm 20K 


of POs: TION) 


desired, a fixed resistor approxi- 


mately 18 megohms could be used if 
no oscilloscope is available for check- 
(Continued on page 76) 
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Bias Curren 


By HERMAN BURSTEIN 


Part 4. The effects of ac. bias current 
on the record head and the problems 


involved in equalizing frequency response. 


{ Audio Devices, Ine 


Fig. 1. Variation of magnetic induction (B) 
with magnetizing force (H). Refer to article. 


TRANSFER CHARACTER 
~'STIC wiTHOUT BIAS 
CURRENT 


Fig. 2. Graph of sine 


wave without a bias 
current. See discus 
sion in the article. 


OuTPUT OF 


TAPE RECORDER 


SINE WAVE INPUT TO 
TAPE RECORDER 


HE previous articles in this current 

series on tape recording have cov- 

ered the components of a tape re- 
‘order and their functions, the tape 
used in home recording, and the prob- 
lems involved in record and playback 
losses. Another important item, that 
of a.c. bias currént, will be covered in 
this article 

It has already been pointed out that 
a.c. bias current applied to the record 
head increases the recorded signal, re- 
duces distortion, and has an erasing 
effect which is greatest at high fre- 
quencies sjecause of the important 
role played by bias current and the 
problems it raises with respect to 
equalization frequency response, 
amplification of the ibject is war- 
ranted 

Various explanations have been ad- 
vanced as to why a.c. bias increases 
output and reduces distortion. These 
explanations generally have reference 
to hysteresis curves and attempt to 
trace the complex magnetic behavior 
of the tape as it is subjected to the 
magnetic fields corresponding to audio 
signals and bias. No theory has yet ac- 
counted for all observed phenomena 
and won the acceptance of all authori- 
ties. However, from an empirical view- 
point the effects of bias are clear 

Fig. 2 shows what happens when a 
sine wave is recorded without bias 
current and then played back rhe 
transfer characteristic represents the 
relationship between input and output 
and is analogous to the transfer char 
acteristic for vacuum tubes. It may be 
seen that the shape of this characteris- 
tic is similar to the start of the hys- 
teresis loop shown in Fig. 1, which 
depicts the relationship between mag 
netizing force and tape induction. The 
input waveform appears on the ver- 
tical axis of Fig. 2 and the output 
(playback) waveform on the horizon- 
tal axis—in the usual manner for 
depicting the effects of a_ transfer 
characteristic. It is readily seen that al 
though the input is a pure sine wave 
the output is rich in odd harmonic dis- 
tortion 

Fig. 3 shows how output of a single 
frequency, 1000 cp iries with bias 
current when audio current to the 
record head is constant. Bias at first 
raises output greatly, but after a point 
an increase in bias contributes more 
to erasure than to output 

Fig. 4 is an ciehoration of Fig. 3, 
showing for a number of frequencies 
how output varies with bias current 
Maximum output is obtained with 
roughly the same amount of bias for 
frequencies up to nearly 1 ke. But this 
value of bias sharply reduces output 
at upper frequencies 
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4 « 
' ‘ Bias CURRENT - Ma 
Fig. 3. Variation of output with bias current at 1000 cps. Infor 
mation supplied by Minnesota Mining & Manufacturing Company. 
Data is for an Ampex Model 300, 15 ips speed, audio cur 
rent to record head about 20 db below level producing one 
per-cent distortion. using the Scotch # 111A type recording tape. 


DECIBELS ABOVE 


_ 


BIAS CURRENT, MILLIAMPLAES 
Variation of output with bias current at different tre 
quencies. Data is for a Brush BK-1090 head, with a 60 kc. bias 
frequency and a .06 ma. record current. Graph courtesy of 
Journal of the Audio Engineering Society, July 1953. “Struc 
ture and Performance of Magnetic Transducer Heads” by Kornei. 


Fig. 4. 


7 
Fig. 5. Variation of distortion with bias 
current. Data is based on a tape consist- 
ing of red oxide on a plastic base. audio 
current at a high level. Courtesy of 


Audio Devices, Inc. “Fundamentals of 
Magnetic Recording” published in 1951. 
a 


Proceeding to Fig. 6, it may be seen 


how unequalized record-playback re- 
sponse is affected by variation of bias 
current. The three values of bias cur- 
rent represented practical 
range for the head in question at a 


cover the 


speed of 7.5 ips. When bias is at the 
maximum value, output over most of 
the frequency range is highest But 
treble losses are greatest when bias is 


% DISTORTION 


largest. Also, maximum 
curs at a lower frequency 
large amount of bias current 
tates a greater degree of treble equal 
ization in order to achieve flat re 
sponse 

Although a amount of 


response oc- 
Thus a 


necessi- 


large bias 


substantially reduces high frequency 
at the same time it greatly 
reduces distortion, as indicated in Fig 
5 (Note that the actual 


bias current shown in 


response, 


amounts of 
Figs. 5 and 6 


BIAS CURRENT ~-MA 


Fig. 6. Unequalized record-playback response of a record-playback head, operating 
at 7 ips, for three values of the bias current. 


Refer to text for full discussion 


inasmuch as each 
chart is based on a different head with 
different requirements. ) 
quently it is necessary in the design of 
recorders to determine the opti 
mum bias current, which 
the best balance of low distortion and 
extended high frequency response as 
well as high output. This is frequent- 
ly done by setting bias so as to obtain 
maximum output at 500 or 1000 cps 
Sometimes bias current is advanced 
slightly beyond this point. In some pro- 
fessional machines operating at 15 or 
30 ips, where high-frequency response 
is no longer a problem, the 


have no relevance 
Conse- 


bias 


tape 


represents 


serious 


| | 


SMA HAS 


: 4 


SoMa HAS ~ 


4 MA BIAS 


practice sometimes is to use twice the 
current which peaks output at 
1000 eps; thus distortion is kept very 
low 


bias 


Next month we will discuss the prob- 
lems involved in equalization, the se- 
lection of equalizing circuits and re- 
lated factors that must be considered 

(Continued next month) 
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Small-Town Servict 


By JACK DARR 


we 


HE radio and television technician 

operating in one of the many small- 

er towns of this country faces many 
problems unknown to his big-city 
brethren Although doing the same 
work, on the same equipment, he lacks 
many of the helps and facilities that 
make the urbanite’s life a bit easier 

Due to the tremendous expansion 
of rural electrification, even farm- 
steads in the more isolated regions 
possess television sets and other com- 
plicated electrical appliances once 
common only to the city dweller. 
Therefore, the rural-area service tech- 
nician’s shop has become a far cry, in- 
deed, from the traditional picture of 
the neighborhood handyman, with one 
voltmeter, a carpenter's screwdriver, 
and a small bench in the back of the 
general store. Many small-town serv- 
ice establishments now operate with 
equipment that might be the envy of 
their urban counterparts. 

As for the problems that confront 
the small-town service operator, first 
is parts stocking and procurement. Due 
to his geographical isolation from parts 
sources, the independent technician is 
forced to maintain a very large stock 
of parts and tubes. Where the city shop, 
with many wholesalers within easy 
driving distance, may stock three or 
so of each popular tube type, the small- 
town operator is forced to keep up to 
ten or more, as well as representative 
stocks of one or two each of the more 
uncommon types. The same thing is 
true of all other parts: resistors, ca- 
pacitors, transformers, etc. The aver- 
age parts stock of the well-equipped 
shop will run up to $2000 at net values 
The possibility of obsolescence makes 
some sort of stock control system a 
vital part of the operation; too many 
“dogs” on the tube shelf or in the parts 
bins will cut into profits 

Unfortunately, the obsolete parts 
loss cannot he entirely avoided, only 
minimized, and then only if a constant 
watch is kept on the stock, with espe- 
cial attention paid to prompt replace- 
ments of defective parts by returning 
them to the distributor from whom 
they were originally purchased. This 
brings up another problem: the selec- 


It has its special problems but, on the whole, it offers 
the alert service technician a satisfying way of life. 


tion of a good distributor In the 
majority of cases, the small-town serv- 
ice dealer must do his parts buying 
by mail, or by ordering from the dis- 
tributor’s salesman, who makes an 
average of one trip every two weeks. 
It pays to one reliable house, 
large enough to serve all the techni- 
cian’s needs, within reasonable dis- 
tance of his town, and concentrate all 
of his business there. In this way, his 
account is large enough to gain prompt 
attention on regular orders, and extra 
attention on special orders for urgently 
needed parts 

In the small town it definitely pays 
to concentrate on the highest quality 
parts available for replacement pur- 
poses. Well-known brand names are 
an asset to the business in more ways 
than one. Although many places offer 
dazzling discounts and attractive 
cials,” the percentage of rejects and 
part failures among the bargains may 
be high. An established distributor will 
promptly make good on any defective 
high-quality parts sold by him, and the 
service dealer's “tie-up” of cash in de- 
fective parts is greatly reduced 

Summing up on the parts problem, 
therefore, would seem to indicate that 
the only solution for a small-town serv- 
ice dealer is a careful, intelligent anal- 
ysis of his own parts requirements, 
based on his own business: what sets 
he services, what types of tubes are 
used in most of them, and what other 
parts require the most frequem re- 
placement. A careful check will enable 
him to keep his parts stock to a mini- 
mum and still give his customers the 
fastest possible service Of course, 
there is always the special part that 
must be ordered by long-distance tele- 
phone, and sent down on the bus: this 
entails an added expense in the au- 
thor’s town of $2.25 per order, which 
must be explained and passed on to 
the customer, if he wants the extra 
speed 

The second greatest problem of the 
small-town service dealer is the diffi- 
culty of obtaining late service informa- 
tion on newer model sets and equip- 
ment. A puzzled service technician in 
a large city has only to pick up the 


select 


“spe- 


. 


phone or drive down td the distributor 
ot the set in question in order 
all the very latest data But 
towns generally do not have set dis- 
tributors. One remedy for this is for 
the service dealer to be on the mailing 
lists of as many set manufacturers as 
possible. Almost all of them are glad 
to furnish service data on their late 
model sets, often free of charge. The 
major source of service data, of course 
is the publishers who specialize in this 
field. It isn't possible to get too much 
information, in the author's opinion 

In many cases, the trouble lies not 
so much in the lack of detailed sche- 
matic diagrams of a particular set or 
circuit, but in a basic understanding 
of how some new circuit actually 
works. With rare exceptions, the small- 
town service technician is unable to 
attend the service meetings sponsored 
by manufacturer's representatives in 
the cities, although he will cheerfully 
drive a hundred miles to get .to one, 
whenever he can. This leaves him with 
but one source of information on new 
circuits, new tubes, service techniques 
etc., and that is the radio and televi- 
sion technical magazine! 

Recently, some of the service data 
publishers have released small paper- 
back books on servicing problems and 
circuit troubles of recent radio and TV 
sets. Where these are up-to-date, they 
are invaluable 

As a corollary to the points just 
mentioned it might be added that the 
average small-town technician must 
be better trained than his opposite 
number in the cities. Why? Because of 
his isolation; his distance from any 
source of technical help. Instead of 
telephoning for help on a puzzling set. 
he must either write to the manufac- 
turer, with a possible delay of two 
weeks or so, or sit down and “sweat 
it out” unassisted. This usually leads 
to the eventual development of a bet- 
ter trained, more independent techni- 
cian, because he has been forced to 
rely on himself alone for the solution 
of his problems. As a rule, the only 
help he has available is his competitors, 
most of whom will be around his own 
level of technical accomplishment 


to get 
small 
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This situation is further aggravated 
by the fact that the rural service tech- 
nician most of the time operates in a 
fringe both for TV and 
This means that “halfway” service jobs 
are no good at ali; to 
performance at all 
must be capable of peak performance 
The operating in primary 
TV signal can fall off in per- 
formance to an astonishing degree be- 
fore it 


area radio 


rive any sort ol 
the sets he delivers 
same sets 


areas 


becomes noticeable to the cus 
The _ slightest 
enough to cause 
fringe This 


costs, oi course 


difference is 
trouble out in the 
increases 


tomer 


maintenance 
and also demands that 
the technician be sufficiently skilled to 
get this increased performance out of 
work 
test 


the set, by service and 


good 
through the use of quality equip 
ment 

While on the subject of 
ment, the rural service 
plenty of it Man 
now boast of a 
that 
counterparts to shame. In test equip 
replacement parts 

equiprne nt should be 
this includes kits as 
factory wired and assembled units. The 
added serv 


test equip 
shop must have 
mall-town shops 
equip 
big-town 


lineup of test 


ment would put their 


ment, as in only 
pur- 


well as 


the best 


chased 


ice life and accuracy of the 
high-quality 
their added 


contains a 


instruments far 
The 
signal generator for in 
stance, purchased in 1940 for $81.00, a 
high price at that time. This instru- 
ment is still in daily use, has never 
been recalibrated, is still accurate, and 
apparently has several years of service 
left! Fifteen years of service with- 
out trouble is a good record, one 
which would be hard to duplicate with 
a cheaper instrument 

The small-towner, on a _ limited 
budget, needs to be very careful in his 


outweigh 


cost author's 


shop 
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Typical small-town serv 
ice shop with big-city 
window-dressing ideas. 
Such small shops deal 
with their customers on 
@ more personal basis 
than large city shops. 
choice of test equipment, which often 
represents his largest single item of 
expense. Every single test instru- 
ment must be chosen on the basis of 
how much it will add to the shop's in- 
Everything in the place, includ- 
ing the Boss and the help, must pay 
its own way, or it has no business 
there! 


come 


One big problem, this one common 
to both the country resident and the 
city man, is the service charge sched 
ule and the credit business. The aver- 
age small-town shop will not be able 
to collect the same charge for 
as the urbanites 


his time 
on the other hand, his 


lowered overhead expense will compen- 


sate for this. Typical service 
in the author's area are, for instance 
$3.50 for a house call on TV, $1.00 for 
radio. If a set is removed to the shop 
the minimum goes up to $5.00 for TV 
and $1.50 for In the shop 
are charged on a prorated scale 


charges 


radio jobs 
based 
$4.50 per hour 
small-town op 
eration is the comparative freedom 
from the $1.00 TV service call opera 
tors As mentioned before, the smal! 


on a bench rate of 


One advantage of the 


town technician is either 
The “gyp 
small community 


good or he's 
show up in a 
but he won't last too 
The small-town man 
business. He has to 
totally new 

Therefore the 
while the 


yone may 
long, as a rule 
lives on repeat 


there is not enough busi 


ness to go around 
gyp” 
getting is good 


who gets all he can 


does not last too long 


small town, while the 
who does good work 
and is willing to stand behind it, will 


work and 


in the average 
honest technician 
continue to make a 

Credit 
town are on 


living 
small 
in entirely different level 
from those of the city. Due to the 
personal! and friendship 


relationships in the 


more 


relationships 


existing between the small-town serv ice 
dealer and most of his customers, re 
fusal of credit sometimes becomes dif 
ficult Far too many service dealers 
eager to get on to the next job, will 
credit where credit is certainly 
Many of the small towns 


have Credit Bureaus, which also serve 


grant 
not due 


is collection agencies 

Business operating expenses for the 
small-town service dealer can be much 
than in the city By careful 
management, the 


lower 
shop operator can 


save a large amount, compared to the 


cost of operating an 
in the city 


personal 


equivalent shop 
Due to the more intimate 
relations of the small town 
a reliable dealer can finance 
many things through the local bank 
with a corresponding reduction in in 
terest payments and difficulties often 
encountered with out-of-town finance 
officers of the bank 
can also serve as an invaluable source 
of credit information on various finan 
cial matters For radio and 
TV installment pape be handled 
through the bank, at a saving to both 
the dealer and the customer 


Personal 


service 


companies rhe 


instance 
may 


relations between compet 
ing technicians in the small town are 
generally better than elsewhere. They 
seem to realize that they're “all in the 
same boat” with regard to their prob 
lems, and consequently do all that they 
This takes 
the form of loaning needed parts, tech 
nical help, ete. Cooperation of this 
kind makes life much easier for all 
concerned. For example, the author 
regularly “bad-risk” lists 
with his competition. This cuts down 
on the customer runs up all his 
credit at one shop and, then, without 
paying, goes to another shop 

Even though the area 
shop is predominantly rural in chara 
ter, there is a surprising 
other work, all electronic in kind 
can be obtained by the 
to fill up slack spots in his busine 
For instance, during the past year, the 
author such 
two-way 


can to help each other out 


exchanges 


who 


served by a 


amount of 
that 
alert operator 


serviced items as Ceciger 


counters, radios, electronk 


orgens, photoelectric gas-boiler con 
trol units, industrial r-f 
high-fidelity amplifiers 


cording equipment 


heating equip 
ment tape re 
moisture detector 
guitar-amplifiers, wireless phonograph 
ind public address equipment 

r'V antenna work in the 
is usually a bigger 
the rabbit-ear territory. The 
nas are bigger and more expensive, and 
the installations 
stance the 


channel 


mall town 
business than in 


inten 


more costly For in 
installation of a single 
antenna on a ten foot 
$50.00 


he technician who goes to the 


yagi 
pole atop a house bring 
mall 
town to make it his home must mea 

ure up to several qualification First 
of all well 
trained technician, or be capable of be 
coming one He 
ilate himself 
The wise guy 
‘take often leaves 
sadder but wiser, after they've “taken” 
him! ~ 


he must be a good, honest 
must be able to assim 
into the 
who comes to the 


community 
srmall 


town to the Rubes 


hd 
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Front view of G-E “EE” chassis showing video if. strip to the left of the tuner. 


TV picture quality is determined in the if. strip. 


Here is an analysis of its operation and servicing. 


HE intercarrier if. strip and the 
Tviseo detector can be considered as 

the heart of the present day TV 
receiver, here that the 
end products of video and audio are 
made or lost. This is assuming, of 
that the tuner has translated 
the desired channel! down into the fre 
quency spectrum of the if The 
if. strip is critical 


because it is 


course 


strip 
one of the more 
sections of the TV 
is here that the “shaped response’ is 
formed, One part of the problem is 
to keep the sound if. carrier at a con 
siderably level than the 
i.f. carrier without 
greatly 

The intercarrier 
to review 


receiver because it 


lower picture 


attenuating it too 


sound Lf 
briefly, is one in which the 
picture and sound Lf. carriers are am- 
plified in the same channel and, thus 
both appear at the input to the video 


system, 


70 


The video detector 
nature as a 


detector 
of its 
element 


by virtue 
nonlinear circuit 
causes the picture and sound 
if. carriers to beat with one another 
At the output of the 


there appears 


video detector 
therefore, a 45 me 
difference between the two 
carriers) which is frequency modulated 
by the and amplitude 
modulated, to a certain extent, by the 
picture This 4.5 me 
nal is the new sound if 

Most TV 
quired if 


of sore 


signal (the 


sound carrie! 


carrier beat sig- 
carrier 
obtain the re- 
gain and passband by means 
tuning. How- 
such as the Du Mont 
utilize over-coupled Lf 
The schematic diagram 


receivers 


type of stagger 
evel 

RA160 
transformers 
of the Lf. stages and video detector of 
the Du Mont RAI160 is shown in 
Fig. 1. Following the if. signal through 
that the input is ap- 


some sets 


sCOTLes 


iit note 


STRIPS 


By MILTON H. LOWE 


plied to the junction of the two induc- 
tors that comprise Za«e. This tap is ata 
low-impedance point in the grid 
cuit of the 1st if. amplifier and is em- 
ployed to minimize the loading effect 
on the grid circuit. It is a convenient 
point to which test equipment can be 
connected, for the same reason. The 
amplified output is applied through 
Zen to the grid of the 2nd if. amplifier 
Capacitors Cus. and Cex prevent the 
a.g.c. potential from being shorted out 
through Zuae and the secondary of Za, 
respectively. The lower adjacent-chan- 
nel sound trap comprised of Le, and 
Cx is connected to a low-impedance 
tap in the secondary of Z As before, 
this technique minimizes loading of the 
grid circuit, as well as 
of the 
radiating from the lead 
the trap with the Lf. can 

The output of the 2nd if. is applied 
to the 3rd if. which, like the 4th if 
stage, has a bypassed cathode resistor 


cir- 


the possibility 


adjacent-channel sound signal 


that connect 


and does not receive a.g.c. voltage. Ac- 
companying sound traps are located in 
the grid circuit of the 4th if 
the input to the video detector 
41.25 me 
panying 

cross-talk 


ture signals 


and at 
These 
traps attenuate the accom- 
prevent 
with the pic- 


sound signals to 


(interference 


The signal appearing across the sec- 
ondary of Z. is applied to the cathode 
of the video detector so as to main- 
tain the negatively polarized trans- 
mission characteristics, and since the 
video detector conducts on the nega- 
tive going portion of the if. signal, the 
output developed across R 
negative in polarity. The 
sisting 


» and Las is 
network con- 
of Le and Cas: is a low-pass 
filter that passes only the low frequen- 
cy components of the detector’s modu- 
lation products (i. the video signals 
and the 4.5 me 
the video and sound if 
shown The high 
nents, including the picture 


sound if. carrier) to 
stages as 
frequency compo- 
and sound 
i.f. carriers, are shunted to ground 
The Ist and 2nd if. cathode circuits 
are left unbypassed to provide a degen- 
erative feedback that reduces the tend- 
ency for the input impedance of these 
stages to vary with 
a.g.c. potential. If th 
back were 
Miller 


circuit 


changes in the 
negative feed- 
not employed to reduce 
Effect (as it is called), the grid 
would become 
changes in a.g.c., and it would be al- 
most impossible to align Zue and Zs» 
correctly. This mu ilways be 


this 


detuned wi 


borne 
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in mind while troubleshooting—never 
attempt to raise the gain of such Lf. 
strips by adding bypass capacitors to 
the cathode circuits. 

The series-connected resistoi' com- 
binations of Rus:-Ra, Rar-Ree, Reu- Ras, 
all 15,000 and 12,000 ohm combinations, 
and Ra,-R», are very critical circuit 
components. They must be replaced 
by exact duplicates, and one resistor 
must not be substituted for the com- 
bination. The other circuit components 
whose values are critical are Cu. and 
Cam». These screen bypass capacitors 
serve a dual function in that they act 
as neutralizing devices that prevent 
the Ist and 2nd if.’s from breaking into 
oscillation. This is accomplished by not 
fully bypassing the r.f. voltage at the 
screens of these amplifiers. The r-.f 
screen voltage cancels the signal which 
is fed back to the grid through the in- 
terelectrode capacity. If these capaci- 
tors must be replaced particular care 
must be taken to insure that exact 
duplicates are used 

If trouble were suspected in the Lf 
strip—typical symptoms being low con- 
trast, weak sound, snow, ghosts, sync 
troubles or combinations of these—a 
quantitative analysis of the perform- 
ance of the stages could be obtained 
by voltage measurements. Most of 
these are shown in Fig. 1. They serve 
to indicate whether the tubes are con- 
ducting, and whether the components 
in series with the pin from which the 
measurement is taken and its “B+” 
tie point are open or hot 

For example, to take measurements 
in the Ist video if. the logical start- 
ing point (after first checking that the 
“B+” voltage is correct) would be the 
cathode circuit. Placing the v.t.v.m 
on the lowest scale and connecting it to 
pin 2 of Vas, should give a reading 
of from 0.46 to 0.8 volt dic. A reading 
greater than normal would indicate 
that excessive plate and/or screen 
current was being drawn. This could 
be due to an internal short in the tube, 
or in an external component, such as 
Cx. A much lower than normal read- 
ing might be due to a tube with low 
emission. A reading of zero volts could 
be due to an open cathode resistor or 
a completely dead tube 

The next step, that of checking the 
plate voltage, should reveal a reading 
of from + 125 to + 185 volts d.c. A low 
voltage reading could be indicative of 
an open primary winding in Zee. This 
lower reading would be due to the 
added drop across the 33,000 ohm load- 
ing resistor in the if. can. A reading 
of about 216 volts on the plate of Vow 
would be obtained if no plate current 
were being drawn at all. The reason 
that 300 volts wouldn't be measured is 
because of the drop across Re» caused 
by the plate current of Va,. A short 
in Ca» would cause a screen current of 
6 milliamperes to be drawn (instead of 
the usual 2 milliamperes). This would 
cause the reading across Rex to jump 
to 0.9 volt, reason enough for taking 
accurate measurements where low 
values are concerned. A reading of 
—0.3 volt should be obtained on the 
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Fig. 1. Schematic diagram of the if. siages of the Du Mont RA160 series TV sets. 


grid as long as the a.g.c. is functioning 
properly and Cox is not shorted. 

A second type of if. system is shown 
in Fig. 2. This is the simplified sche- 
matic diagram of a Capehart receiver 
using the “staggered-pairs” method of 
obtaining the required if. gain and 
passband. The staggered-pairs system 
is one in which a pair of Lf. coils is 


tuned to the low side of the picture Lf 
center frequency and another set is 
tuned to the high side. A third coil, 
or set, is tuned to the center. In the 
circuit shown, the secondaries of Tw. 
and Tm are tuned to 42.65 me., the 
low side; and the secondary of Tx. and 
the primary of Tw are tuned to 45.3 
me., the high side. The Ist Lf. coil, Lew 


Fig. 2. The if strip and video detector circuit of Capehart CX series TV chassis. 


TO SOUND | F AMPLIFIER 


Fig. 3. Schematic diagram of the Lf. strip and video detector circuit used in 
many popular TV receivers. Note that the output of the Lf. strip is impedance 
coupled to the video detector since only three if. transiormers are used and 
the mixer signal is not transiormer-coupled to the input of the first if. tube 


is tuned to 43.5 mce., the center of the 
i.f.’s, to provide optimum signal input 
to the Lf. strip 

Note that the input to the Ist Lf. is 
by means of low-impedance, link cou- 
pling. The link is overcoupled to Tw, 
the output of the tuner, so as to ob- 
tain a broad response. This method of 
low-impedance coupling is similar to 
that employed with the Du Mont re- 
ceiver shown in Fig. 1. All the Lf. 
transformers are of the bifilar-wound 
type, which enables a near unity co- 
efficient of coupling to be obtained. The 
bias for the first two stages is devel- 
oped across unbypassed resistors, Roe 
and Ru. The ag.c. potential, as in 
Fig. 1, is applied to only the lst and 
2nd i.f.’s. Continuing further, the 3rd 
and 4th i.f.’s are similar to their coun- 
terparts in Fig. 1 in that the cathode 
bias resistors are bypassed, and that 
the 3rd if. has lower plate and screen 
potentials than the Ist, 2nd, or 4th. 

All these similarities in design and 
value of components should be borne 
in mind as an aid in troubleshooting. 
When a schematic is unavailable, the 
chances are that the if. circuit of the 
set to be serviced follows the trend 
and general pattern of the others of 


Fig. 4. Typical demodulator probe circuit, 
useful for troubleshooting Lf. strips. 
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its type in the same price range and for 
the same year. Using the basic Ohm's 
Law technique to be described later 
the approximate correct circuit volt- 
ages can be determined. 

A third type of if. amplifier strip is 
shown in Fig. 3. This is a straightfor- 
ward stagger-tuned type. As with the 
staggered-pairs if. strip of Fig. 2, the 
i.f. coils are of the bifilar-wound type. 
In this case however, the transformers 
are single-tuned. The most striking 
difference between this circuit and 
the other two is that three stages 
obtain degenerative feedback by virtue 
of their unbypassed cathode resistors. 
Notice that the a.g.c. potential is ap- 
plied to the first three if. stages to 
obtain greater control of the gain. This 
is done at the expense of a slightly 
lower over-all gain. 

The output of the 4th if. is im- 
pedance-coupled to the plate of the 
video detector. This is necessary to in- 
sure that the correct polarity is main- 
tained (i.e., most if.’s use transformer- 
coupling throughout and with four 
stages the plate of the detector is usu- 
ally the low side rather than the cath- 
ode) 


Troubleshooting 


The best way to avoid trouble is by 
having the manufacturer's voltage and 
resistance chart handy, but if one is 
unavailable the voltage that should 
appear at each tube terminal can be 
determined by using Ohm's Law. Sim- 
ply measure the “B+” voltage, calculate 
the total resistance between the point 
at which the measurement is to be 
made and the tie point where the volt- 
age is known, determine the total volt- 


age drop across the series components, 
and subtract this sum from “B+” to 
obtain the remainder that should be 
measured at the point in question. With 
a little practice this soon can be done 
mentally 

Where a qualitative analysis of if. 
bandwidth is required, one of the ways 
is to use an AM signal generator. Con- 
nect the generator to the r.f. mixer 
grid through a 1000 uefd. capacitor and 
place a v.t.v.m. across the video de- 
tector load resistor. Remove the a.g.c 
and set the generator to the picture if 
center frequency. Adjust the output 
of the generator until a reading of 2 
volts is obtained on the v.t.v.m. Now, 
varying only the frequency control of 
the generator, note the points on either 
side of the center frequency where the 
meter reading is 1 volt. These frequen- 
cies indicate the 6 db down points, and 
they should be about 19 me. away 
from the center frequency on the low 
side, and 1.8 mec. away on the high 
side By watching the meter while 
slowly varying the frequency control, 
any serious irregularities in the re- 
sponse curve can be noted 

Another way to check the if. strip 
is by means of an oscilloscope using a 
demodulation probe such as the one 
shown in Fig. 4. The procedure is first 
to check for video at the output of the 
2nd detector using the scope only. The 
peak-to-peak amplitude of the signal 
should be approximately 3 volts. Now, 
using the scope and the probe, work 
backwards going from the cathode of 
the video detector to the plate of the 
4th if., and so on. If a sharp decrease 
from normal gain is encountered look 
for a defective component 

A third way to check the if. strip 
is by means of signal injection. One 
of the quickest ways to determine 
which stage is defective is to again 
start at the last if. and work towards 
the lst. This time use a metallic tool 
to touch only the grid of each stage 
This will, in effect, amplitude modu- 
late (with 60 cycles) the picture and 
sound i.f. carriers. If the audio detec- 
tor is perfectly aligned, the character- 
istic 60-cycle hum may not be heard 
in the output. However, a pair of light 
and dark bands will appear on the CRT. 
The contrast of this set of horizontal 
bands will increase as this test is con- 
tinued towards the Ist stage. As be- 
fore, where the gain fails to increase 
as expected, trouble should be sus- 
pected. 

A few tips to determine whether or 
not the if. strip needs realignment are 
in order. If the picture lacks contrast, 
but its resolution and quality are good, 
and there are no white-after-black or 
black-after-white smears, realignment 
is not required. If the picture quality is 
unsatisfactory and the fine tuning con- 
trol has little effect on the picture 
quality, realignment is probably not re- 
quired and the trouble is probably in 
the video amplifiers or output of the 
video detector. If the picture quality 
is unsatisfactory and the fine tuning 
control definitely affects picture quali- 
ty, realignment is required. he 
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ARNEY came storming into the 

service shop out of the young bliz- 

zard whipping up outside. His 
spirits always accompanied the weath- 
er, and it was evident from his snap- 
ping blue eyes that he was really in 
high gear this December morning 

“Well what do you know!” he ex- 
claimed as he pounced on a tall gold- 
colored metal cone resting on the serv 
ice bench Mac, his employer, 
and began bellowing through it direct 
ly at the other’s head. “You've been 
practicing up on your old high school 
yells. Sizz-boom-bah! Rah-rah-rah!” 

“Quit yelling into my ear or I'll 
shove that thing down your 
pointed little head clear to your shoul- 
ders,” Mac warned 

“What is it?” 

“It's a new magnetic shield for the 
cathode-ray tube of our old 
scope.” 

“Where did you get it? What's it 
made of? How there's another 
smaller cone inside this big one? 

With a shrug of resignation Mac 
laid tools. “I may as well 
tell you the whole story for there'll be 
until I do,” he sighed “Bill 
Gardner, the purchasing agent at a 
local electronic factory, called me the 
other day and asked if I wouldn't like 
to sit in on a demonstration of a new 
magnetic shielding material that had 
been developed by the Perfection Mica 
Chicago He 
magnetism was pretty 
shaky and that he'd like to have my 
opinion. I told him it would be a case 
of the blind leading the blind because 
I wasn't too hep on magnetism either; 
but I went, and I'm darned glad I did 
for that salesman put on a real show 
It was so convincing that I ordered 
this shield for our scope and these 
small square sheets of the magnetic 
shiciding material with which to ex- 
periment 

“What's the stuff made of?" 

“First, there is a base alloy of spe- 
cial formula steel with a low amount 
of carbon and manganese. A binder is 
applied to this and a special combina- 
tion of ferrous and ferrite powders is 


beside 


over! 


oscillo- 


come 


aside his 


no rest 


Company of said his 


knowledge of 
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MAGNETIC SHIELDING 


flocked on. Finally a copper-ash coat- 
ing is applied for electrostatic shield- 
ing.” 

“Sounds expensive 

“Well it’s not—-at least in compari- 
son with the nickel alloy materials that 
have been this purpose. You 
see it is not only the cost of the ma- 
terial in the nickel alloys that makes 
them expensive, but after shields 
formed from these alloys they must 
be annealed in a hydrogen oven. 
What's they must be handled 
with special care after annealing be- 
cause they are shock sensitive. These 
new shields require no such expensive 
annealing or handling, and their cost 
is less than half that of nickel alloy 
shields.” 

“What do you mean by 


> 


used for 


are 


more, 


‘shock sen- 
sitive’ 
“A sharp blow or heavy jar will 
impair the shielding quali- 
ties of a nickel alloy shield and make 
re-annealing Incidentally, 
so will subjection to a high-intensity 
field. This new material, it 
is entirely from these 


seriously 
necessary 


magnet 
is claimed free 
drawbacks.” 

“But does the new stuff do as good a 
job of shielding?” 

“As far as I could see in the demon- 
stration, it was actually superior on 
many counts, especially in shielding 
from d.c. fields 

“That salesman 
job on you,’ 
did he do it?’ 

With a large assortment of shields 
meter, a two-inch unshielded 
tube, a collection of magnets, 
generating a.c. fields, a 


really did a 
Barney marvelled 


snow 
“How 


A ZAUSS 
scope 
devices for 
compass 
“Hold = it! Barney 
What's a ‘gauss meter’? 


interrupted 
And shouldn't 
that word rhyme with ‘hoss’ instead of 
house’ ?’ 

“Nope, I've been mispronouncing it 

check with the dictionary 
proved the salesman had it right. A 
meter measuring 
the strength of a magnetic field. I 
was how this one 
worked; so I quizzed the man at some 
length and found the principle of oper- 


too but a 
is a device for 


ZauUuss 


curious about 


ation is so simple that even you may 
be able to understand it.” 

“Try me,” Barney urged 

“Fundamentally you have a small 
iron-core inductance, like say an 
‘Ouncer’ audio choke, rotated by a 
constant-speed electric motor. Slip 
rings connect the leads of the induct- 
ance to a type v.t.v.m 
As the inductance spins around in any 
magnetic field that may be present 
the cutting of the magnetic lines of 
force by the turns of the inductance 
generates a voltage across the ends of 
the inductance that produces a reading 
on the scale of the v.t.v.m. By placing 
the inductance ‘sensing’ unit in dc 
magnetic fields of known strength, the 
scale of the v.t.v.m. can be calibrated 
directly in gausses. A voltage divider 
across the output of the sensing unit 
permits the meter to read a wide range 
of field strengths from a fraction of a 
gauss to several thousand gausses. Ons 
important point in design, though, is 
that the sensing unit must be shielded 
from the rotating motor Placing the 
motor inside a small box made of the 
shielding material—-which the manu 
facturer calls ‘Fernetic Shielding’ 
took care of that 

“The salesman,’ Mac went on, “held 
a small Alnico magnet near the whir! 
ing sensing unit and got a reading of 
slightly than 100 then 
without moving the magnet, he slipped 
a small cylindrical shield of the Fer- 
netic material over the sensing unit 
and the reading dropped to less than 
5 gauss.” 

“That's 
jarney observed 

“Next,” Mac continued, “he hauled 
out a large horseshoe magnet. It was 
a huge 22,000 gauss closed flux job 
and it gave him a real wrestle to 
separate the keeper from it. When this 
magnet was held anywhere near the 
little two-inch CR tube, it promptly 
pulled the spot clear off the 
but when the CR tube was placed in 
side two concentric shields and the 
giant magnet placed directly 
against the shield, the 
barely shifted.” 

“Why two shields 
to know 

“I asked that, and the man explained 
that no one shield will do a good job 
of shielding against both high inten- 
sity and low intensity magnetic fields 
A shield to be effective at low inten- 
sity must have high permeability; but 
at high intensity such a shield satu- 
rates and effectiveness In 
Fernetic Shielding the materia! 
is designed to provide shielding against 
one intensity and the ferrous and fer- 
rite coatings handle the other intensity 

up to a point that is far beyorid 
the scope of a single-material shield 
but for maximum attenuation of an 
extremely strong field, such as that of 
the powerfu! magnet, double shielding 
provides six to eight times more at 
tenuation. The high-intensity 
shield knocks that 22,000 
field to one of only a few gauss; 

(Continued on page 136) 
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HERE'S PROOF FCC LICENSES ARE OFTEN SECURED 
IN A FEW HOURS OF STUDY WITH OUR COACHING 
AT HOME IN SPARE TIME 


Name and Address 
A/iC Ronald H 
Carl Verboomen, 
Marvin F. Kimball 
L. M. Bonin 
John E. Hutchison, 


Time 

25 Weeks 
18 Weeks 
2! Weeks 
16 Weeks 
27 Weeks 


Licerse 
Person, St. Lowis 20, Mo, 
Wis 
Latayette, ind 

agen AFB, Texas 
Bivefield, W. Va. 


Ist Class 
Wrightstown ist Class 
2nd Class 
2nd Class 


ist Class 
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CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN-83, 4900 Euclid Bidg., Clevelend 3, Obie 
tAdéress Se Desk Ne. te eveld delay) 
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NAME 
ADDRESS 
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TOP MERCHANDISE AT) = [:7.0"") Sordad 
ROCK BOTTOM PRICES | — F 


ing its adjustment. Naturally, if the 
value of R, is reduced below 1.5 meg- 


RECORD CHANGER BARGAINS ae ohms, the circuit will divide by four 


and give output calibration points 
every 25 kc. 

on 3 FM-AM A 5” x9%”"x3” aluminum chassis 

ooo RECEIVER | was used. Fig. 2 shows the component 


, ; location on the mounting board. 
Hi-Fi 10 Tuhes. Covers full FM-AM 14887 In the interests of economy, it is pos- 
band. 10 watt Push-pull audio output » . Tt imate . . . 
Separate base & teehee co trols Built sible to ¢€ liminate the power supply 
= wt antenna Preamp $7.95 caw - completely and get the required 63 
Speaker . » 
WEBSTER MOL 140: 5 speed intermix Coaxial *” Speaker , volts @ 8 amp. and 150 to 250 volts 
2 t« a ” eee . - i ‘ 
eujometto on se atyli curt 2427% ae - eth reaagy > ath pres ge @ 10 to 15 ma. from the receiver 
pole motor en 17.60 ne om or us , Lams hs ‘ 
manne ene, 649 €0 - itself. This should reduce the cost 
sa 1 . . 
Sin, ett GE velustanse WPT O80 can, 95 R-J Type Hi-Fi Speaker Enclosures about 4 or 5 dollars and make it pos- 
dual sapphire styli, automatic shut off 126 s oe er, aie. 88 von 4. ig * 3s , sible to build the calibrator on a 
Reg a &” Shelf Mdi, mahog or blond, 23*/ox ” 7 
16! ; an einen 
GARRARD AC 80: 8 apeed, weighted 12° Shelf Mal, unfin, 24x21x10%, smaller chassis 
turntable, 4 pole motor, automatic shut 2° Shelf Mdi, mahog or blond, 24x21x Operation of the calibration oscilla- 
142% 10? 2 F son , 


off, with heads, line cord & plug. Reg . j j 

449.50, 5” Floor Mdi, unfin, 20x20x151/," 29. lator is straightforward. It works well 
* Floor Mdil, Mahow or blond, 20x20« 
16? 


COLLARO FC 54: 4 speed Intermix, 50 
automatic shut off, weighted turntable, 137 
plug-in head. Reg. $48.75. 


for the calibration of v.f.o.’s as well 
1. poled with setll cloth as receivers. As an example, let us 


r models come 


with 6” brass legs and 12” adapter board | assume it is desired to calibrate the 


TH RONETTE DUAL SAPPHIRE STYLI ¢ 
wen CARTRIDGE. 630-9 30 TUBE 21” TO 27” CHASSIS 80-meter band of a receiver like the 
Hallicrafters S-53. We begin by turn- 
© High gain cascode tuner © Fringe ~ A 
RECORD CHANGER BASES & BOARDS | sree comici'e AGC cones, 90° 40-$]99% | | ing on the receiver and calibration os- 
for the above changers neloc locks picture & sound together co. .victe | cillator and tuning the receiver to a 


BASES $3.89 MOUNTING BOARDS. $1.95 | Scansction “& ‘switch © % microvert ae | frequency of WWV, the National Bu- 


12” Alumin, Hatt Gearing Phone Slides. . pr. $1.96 oo unniinee admin 1 reau of Standards time station, which 
. puts in a good signal at our particular 


45 RPM SPINDLES a TV PICTURE PLASTIC location. The one broadcasting on 5 
— ‘a sane Reluctance, Telale Plas. TUBES 23.98 TV MASKS megacycles is best, for it falls within 
see . Dual Sapphi - $33. 1 ece lucite. Gol y > . ’ -meter ama.- 

COLLARO ... $3.79 Mediies. . a $5.79 me ” outside a. the same range as the 80 meter — 
Maeloneihs haown teur band. Wait until the audio tone is 


Brande. Aleminised. . . removed from WWYV and then tune the 

HI-Fi AMPLIFIER ats and then tune th 

10 Watt Custom Made, Hi-Fi trimmer capacitor, C,, until the 100 ke. 
Push-pu a rom . “ » , wily 

eee th O00" eps. scumeane $4995 TV CONVERSION KITS oscillator “zero” beats with it in the 

is Preamp. Completely wired Convert anv make TV receiver to a larger picture receiver. S, should be in the 100 kc 

tube. Complete parte—Cosine deflection yoke, bi eas P 

voltage flyback, Resistors, condensers, damper position during this operation. At this 

MICROPHONE BARGAINS —— imple detailed instructions with point, any gross error in the receiver 


ELECTROVOICE VIA VELOCITY MIKE: 70° Deflection Kit. For |: 90° Deflection Kit. For pointer position may be corrected by 


tubes up t 4°-27" tubes r “ . 
Bi-divectionsl, retiection free housing. tne $13.97 $15.98 moving the pointer independently of 


and + the tuning capacitor until it lines up 
- “ te ' . . - - 
gard he" ~37 threes, Liak TV RECEIVING TUBES | with the 5 megacycle marking on the 
1) 


Nationally known make Reg. 3 month guarantee. dial 
With Mal 425A desk stand ada O7¢ gan ecee ez? 1Ax2 678 6 ; i - ; 
aqmanen epenen ew a oe ww we waa sare Sear **? | seas sus 39c Each Now, with the calibration oscillator 
SMURE Me! C8 GEM: controtied reluctance 79¢ Each 69¢ Each | “5 scr $1.00 output switch, 8, still in the 100 ke 
agnetic mike ree reepunse 00-7, tae 
he cond, Cave exe oars $it., $292 g0n* Buse position, the receiver b.f.o. on, and the 
— MSc E yy ar ee owe bandspread pointer at 100 (minimum 
Eac some 59¢ Each capacity), tune the main tuning dial 
RECORDING TAPE—TOP WAT'L BRAND 10 tubes Min. Order. May be sssorted, , : - F 
Red oxide plastic hase professional quality Cond ter Gouiprats Vute aise carefully until a zero beat IS heard 
higher perlormance 1, 1200 ft., $1.89 each with the 100 kc. harmonic nearest to 


ots 0 DO IT YOURSELF KITS 4 mesneycies 

r Myler ~. i Tape, 1800 Ft. $4.79 each | Send for iilustrated brochure on all types of kits ——s ‘ 
such as: TV, Radio, Hi-Fi Tuners and Amplifiers, Leave the main tuning dial set from 

MAJESTIC FM-AM TUNING HEADS Vee SN, Giese otiey codes Caan. | this point on, throw 8, to the 20 kc. 

Complete Front RF Section. For FM-AM | position and tune the bandspread dial 


oe. Mane he AM 1h 10.7 oa $395 THREE LENS | across the band. A zero beat will be 
TURRET if heard spaced at 20 kc. intervals. If a 


+ Pully on 1 diagram. 
3 value mane tubes.) 4 
: MICROSCOPE y strip of paper is taped across the dial 


Preciato mpeorted. 1 - a ‘ ‘ ‘ . 
SENSATIONAL GRANCO FM matie colar eurvected and qatt f it is then possible to make an ink 
substage mirror, Dual knob mark at each point a zero beat occurs. 


brated hiectives with plano 
foe Inclines to horizon 4 : ~ = 
RECEIVERS end TUNERS ellen ie a After this initial calibration proce- 
ome RECEIVER—OLe: @ tubes plus ree. = dure, it is only necessary to set the 
er yu a enna stage " needs & " . * 
speaker, Complete in beautiful plastic $2995 , _ _ main tuning dial on the 4 me. har- 
b a ~ . 
vn a) monic of the oscillator (with band- 


FM TUNER——T160: 5 tubes plu 
fer, 5 microvalt ee 95 MAKE YOUR TV SET 10 WATT spread at 100!) each time it is desired 
Semoiogs ts bons ~ — 34 to operate on the 80-meter band. If it 


Complete in beautiful plastic cab. 
: PUSH-PULL — is suspected that the receiver drifts 
W. E. POWER AMPLIFIER NO. 0162308 pas Be RRA PH $7 gradually during operation it is wise to 


wiring necessary 
yr= omplete with condens gain output. Reg. $15.00 readjust the main tuning between 


ed ow pares: Fine tak $349 Send for FREE cataiog on Hi-f! amplifiers, tuners, Qs¢ y's. 


cabinets & enclosures. Send post card t be put on 5 
malting tet. It’s as simple as that. For a relative- 


BO oe] Tiesig nes" aepwele eh me oe Ng oe eg ey yr ly small investment and a little effort 
—_— any amateur can have a receiver that 


| AIREX RADIO CORP., 171 Washington St., MH. Y. 7 co 7-5218 | is as accurately calibrated as those 


costing many hundreds of dollars! -3§- 
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' rugs 
for 67. 76 alone. 


National 1 Schools Graduates Prove 
AGE & PREVIOUS EDUCATION 
NO BARRIERS TO SUCCESS! 


Get into HIGH-PAYING 


TELEVISION 


ELECTRONICS-RADIO! 


Master all Phases with our amazing 
Shop-Method Home Training & Practical 
Equipment! We have trained Thousands 
for Big-Pay Jobs! WE WILL TRAIN YOU! 


SET REPAIR IS PROFITABLE! 
Our easy Shop-Method Lessons & 
Manuals cover this Profitable 
Field! LOW TUITION. Opportu- 
nity to EARN AS YOU LEARN! 
Free Placement Assistance. Help 
with technical and personal prob- 
lems. Send coupon for free ILLUS- 
TRATED BOOK, “Your Future in 
TV-Radio-Electronics.” 


OPPORTUNITIES WIDE OPEN IN THESE 
AND OTHER SPECIALIZED FIELDS! 


Loudspeaker Systems TV Radio Service, 
Hi-Fi, F.M., Tape Recerding _installation-Repair 
Your ewn business Sales and Distribution 


COLOR TV & ELECTRONICS 

America's Fields of the Future! 

Thousands of TRAINED TECHNI- 

CLANS will make “small fortunes” 
in the next few years. 


£ S) ATTENTION DRAFT-AGE 
MEN! Nationa! Schools 

training prepares you for HIGHER 

RATINGS & PAY GRADES! 


Pvt Pie [lt ky 50 YEARS’ EXPERIENCE 


TECHNICAL TRADE TRAINING SINCE 1905 
Chicago: 323 W. Polk St. 


| Los Angeles 37, California 
in Canada: 811 W. Hastings St., Vancouver, B.C 


You can’t buy 
these Valuable 
Books, but we 
send them FREE! 

MAIL. COUPON! 


training Men Like Yourself for ~~ 


KNOW YOUR aot ft “4 

SCHOOL! These 

are the national ji) Hit filk LW 

headquarters of National Schools’ fa- 

mous Shops, Labs & Studios. Get your 

Home Training and “sheepskin” direct 

from Los Angeles, recognized as a major 

“World Center of Electronics"! 
APPROVED FOR G. 1. TRAINING 

BOTH HOME STUDY AND RESIDENT COURSES OFFERED 


(mail in envelope or paste on postal card) 


YOU RECEIVE THIS PROFESSIONAL 
MULTITESTER—a must for every 
Technician! Also standard parts to 
build Receivers, Oscillators, Signal 
Generator, Continuity Checker, 
Short Wave & Standard Broadcast 
Superhet Receiver, many other 
units. All part of your course, all 
yours to keep. Mail coupon today! 


December, 1955 


NATIONAL SCHOOLS, Dept. RH-125 
4000 S$. FIGUEROA ST., LOS ANGELES 37, CALIF. OR 323 WEST POLK ST., CHICAGO 7, ILL 
Please rush FREE TV-Radio Book & Sample Lesson. I understand there 
is no obligation, no salesman will call. 


i 19 


ZONE ......STATE—_.. 
C2 Check if interested ONLY in Resident Training at Los Angeles. VETERANS: Give date of Discharge 


| 
| 
| 
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d, easy to handié... 
ity of voice pickup. 
"501" Series pre- 
e of dynamic or 
ones to improve 
unications. 


true-to-life in fid 

The new Americ 
sents a complete 
carbon hand micro 
all types of voice co 


The attractive stylitg is completely 
functional . . . the gently curyéd case 
fits easily into the hand, Positive opera- 
tion under all conditions is provided 
by a specially desigre@d cantilever 
switch. The case is mad@of die cast 
aluminum to assure duf@bility and 
minimum weight. 


There's a model for ever eed: 
* Mobile 
Communications (> 
Police 
Ship-to-Shore 
Aircraft 
Amateur 
To be heard and understood 
.. . start with an American Mi- 
crophone. Write for complete 


details and specifications to- 
day. Ask for Bulletin 501. 


microphone 
company 


370 South Fair Oaks Ave., Pasadena, Cal. 
AN BLGIN NATIONAL WATCH 
COMPANY AFFILIATE 
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Electronic Slide Rule 


(Continued from page 59) 


Powers and Roots 

The additional operations of taking 
powers and roots can be performed us- 
ing the basic’ circuits shown in Fig. 4 
This is possible by using the relation: 

log x” n log x 

For n less than one, a gain of less 
than one is required, and a voltage di- 
vider may be used across one arm of 
the basic circuit, as shown in Fig 4A 
For example, if Rs equals Rs», then: 

R, 

ell ara 2 1/2 

This means that the square root will 
be taken of any number set up on the 
R, dial. A linearly calibrated pot can 
be substituted for R; and R, to allow a 
large choice of fractional values of n 

For raising a number to a power, 
the amplifier shown in Fig. 4B must 
have as much gain as is predicated by 
the maximum value of mn desired. A 
typical value would be n = 3. The am- 
plifier then must have a gain of at 
least 3, and it will then be able to 
raise a number to any power up to 3 
by setting its gain. Although the basic 
circuit was shown to use d.c., ac. can 
be used as well, which can be an ad- 
vantage in this case, since it simplifies 
the amplifier design 

The alert reader will no doubt won- 
der about the meter reading as higher 
and higher powers are taken of a num- 
ber, which, in effect, places relatively 
large voltages on the meter, causing it 
to go off-scale. This problem can be 
solved by inserting a suitable “bucking 
voltage” in series with the meter. The 
value of this voltage can be deter- 
mined from the theory of logarithms, 
and will be found to be equal to the 
characteristic of the answer times the 
meter’s full-scale voltage 

The following is a list of suggestions 
for those interested in experimenting 
further with the electronic slide rule 
idea 

1. Adding more arms to the circuit 
to handle more parameters. 

2. “Helipots” for greater accuracy. 

3. Concentric shaft, dual pots, for 
use on a single calibrated face 

4. Use of logarithmically tapered 
pots which allow linear scales on face 
plates 


TO OuTPuT 
Rr—10,000 ohm, , w. res 

Re— 10,000 wirewound linear taper pot 
Re—18 ohm, >) w. res 

M.—30-0-30 wa. meter (see text) 
Sr—S.p.ss. normally-closed switch 
Bi—22'/, volt battery 


Fig. 3. Circuit diagram of the null-type 
indicator for use instead of a v.t.v.m. 


Fig. 4. (A) Basic circuit for taking roots of 

numbers. (B) Basic circuit of the system 

for raising numbers to powers. See text. 

5. Switching 8, automatically at full 
scale 

6. Refinements in the*system used 
for raising numbers to powers, includ- 
ing methods of switching in the buck- 
ing voltages. 

7. Adapt the input arms to accept 
time-functions for studies of servo sys- 
tems, and the like, with the output re- 
corded. 

No particular claim can be made for 
the accuracy of this device beyond 2 
places, depending on what is used foi 
the indicator. The over-all accuracy 
rests primarily on the calibration 
standard and the care taken in the 
calibration process +0 


Use of the null detector, dicgrammed in Fig. 3. in lieu of the v.t.v.m. See text. 
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RADIO & TELEVISION NEWS 


WORLD'S LEADING 
MANUFACTURER 


AMATEUR 
RADIO 


RADIO & TY 
SERVICEMEN 


INDUSTRIAL 
LABORATORIES 


OF ELECTRONIC 


V-7A VACUUM TUBE VOLTMETER: Easily the world's largest 
seliing VTVM. Features peak-to-peak scales—etched metal 
circuit board—1% precision resistors—full wave rectifier and 
AC input circuit—reads rms and peak-to-peak AC, DC, and 


ohms 


O-10 LABORATORY TYPE OSCILLOSCOPE: The world's largest 


selling oscilloscope kit, and the most successful oscilloscope 


in history. Designed especially for color and black-and- 
white TV service work. Its 5 megacycle bandwidth and new 
500 Ke sweep generator readily qualify it for laboratory 
applications. Features easy-to-assemble etched metal cir- 
cuit board construction 


MITTS... 


TRAINING 
SCHOOLS 


WA-P2 HIGH FIDELITY PREAMPLIFIER: This is the world’s larg- 
est selling hi fi preamplifier kit. Features complete equal- 
ization, 5 separate switch-selected inputs with individual 
pre-set level controls, beautiful modern appearance, high- 
quality components 


HIGH FIDELITY AMPLIFIERS: Five Heathkit Models to choose 
from at prices ranging from $16.95 to $59.75. Power output 
range from 7 to 25 watts 


DX-100 TRANSMITTER: A 100 watt phone and CW ham trans- 
mitter, offering the greatest dollar value available in the 
ham radio field today 


Greatest Dollar Value Through Factory-To- You Selling! 


sor HROTIITS can orve vou ace 


OF THESE DISTINCTIVE ADVANTAGES! 


The Most Complete Construction Manuals for Easy Assembly. 


Originality of Design—Developed Through Pioneering in the Kit Instrument 


Field. 


Greatest Dollar Value—Finest Quality with Real Economy. 


Direct Contact with Manufacturer—Lower Price, Guaranteed Performance. 


Etched Metal, Prewired Circuit Boards—Save Construction Time, Improve 


Performance. 


High Quality Standard Components for Long-Life Service. 


HEATH COMPANY 4°)” 


December, 1955 


BENTON HARBOR 15, MICHIGAN 


there LS ho substitute for 


HEATHKIT QUALITY 


YOU GET MORE: All first-run, top quality parts 
—the latest in electronic design—complete and com- 
prehensive step-by-step assembly instructions with 


large pictorial diagrams and assembly drawings. 
Proven performance through the production of 
thousands of kits. 


RY Sieaithil ow caracity 
PROBE KIT 


Scope investigation of circuits encountered in TV re- 
quires the use of special low capacity probe to prevent 
loss of gain, circuit loading, or distortion. This probe 
features a variable capacitor to provide NO. 342 


correct instrument impedance matching $350 
7 


Oo SitadhhiE ICKED ciRCUIT 


cCOoLoRrR.TV 


5” OSCILLOSCOPE KIT 


This deluxe quality oscilloscope has proven itself through 
thousands of operating hours in service shops and labora 
tories. Features the best in components—and the best in 
circuit design 

Features amplifier response to 5 Mc for color TV work, 
and employs the radically new sweep circuit to provide 
stable operation up to 500,000 cps. In addition, etched metal, 
pre-wired circuit boards cut assembly time almost in half, 


Also the ratio of attenuation can be con- 
trolled Shpg. Wt. I Lb. 


4) SAieadhhiE VCHED CIRCUIT 
SCOPE DEMODULATOR PROBE KIT 


"1 


Extend the usefulness of your Oscilloscope by observing 
modulation envelope of R.F. or LF. carriers found in 
TV and radio receivers. Functions like NO. 337-C 
AM detector to pass only modulation of 50 
signal and not signal itself. Applied volt- $3 . 
age limits are 30 V. RMS and 500 V. Dé Shpg. Wt. I Lb. 


5) Hieaithee €1CHED CIRCUIT 
3” OSCILLOSCOPE KIT 


This compact little oscilloscope measures only 9%” H. x 
644” W. x 1154” D., and weighs only 11 Ibs! Easily em- 
ployed for home service calls, for work in the field or is 


and permit a level of circuit stability never before achieved 
in an oscilloscope of this type 

Vertical amplifiers flat within 4.2 db —5 db from 2 eps 
to 5 Me, down only 1% db at 3.58 Mc. Vertical sensitivity is 
0.025 volts, (rms) per inch at 1 Ke. 11 tube circuit employs 
a 5UP1 CRT 

Plastic molded capacitors used for coupling and bypass 
preformed and cabled wiring harness provided 

Features built-in peak-to-peak cali- MODEL 0-10 
brating source—retrace blanking ampli- 
fier—push-pull amplifiers and step-at- $6950 


tenuated input Shpg. Wt. 21 Lbs 


(2) Sheaithit excnen circuit 
5° OSCILLOSCOPE KIT 


This is a general purpose oscilloscope f he more usual 
applications in the service shop or lab, yet is comparable 


just the ticket for use in the han ick or home work- 
shop. Incorporates many of the features of the Model 
OM-1, but yet is smaller in physical size for portability. 
Employing etched circuit boards, the Model OL-1 fea- 
tures vertical response within 3 db from 2 cps to 
200 Ke. Vertical sensitivity is 0.25 V. RMS/inch peak-to- 
peak, and sweep generator operates from 20 cps to 100,000 
cps. Provision for r.f. connection to deflection plates for 
modulation monitoring, and incorpo- MODEL OL-! 
rates many features not expected at $2950 
this price level. 8-tube circuit features ® 
a type 3GP1 Cathode Ray Tube Shpg. Wt. 14 Lbs. 


to scopes costing many dollars more 

Features full size 5° CRT (5BP1), built-in peak-to-peak 
voltage calibration—3 step input attenuator—phasing con- 
trol—push-pull deflection amplifiers—and etched metal pre- 
wired circuit boards 

Vertical channel flat within +3 db from 2 eps to 200 Ke, 
with 0.09 V. rms/inch, peak-to-peak sen- MODEL OM.! 


sitivity at 1 Ke. Sweep circuit from 20 
cps to 100,000 cps A pe > $4950 


scope you will be 


proud to own and use Shpg. Wt. 21 Lbs 


HEATH COMPANY { Pe ran A “RENTON HARBOR 18, mICHIOAN, | 
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fill your test requirements 
WITH HEATHKITS| 


DESIGNED FOR YOU: Heath Company test 
equipment is designed for the maximum in con- 
venience. Besides being functional, Heathkits rep- 
resent the very latest in modern physical appear 
ance, and incorporate all the latest circuit design 
features for comprehenswe test coverage. 


MODEL V-7A 


SicadPhie evcnen circuit 
RF PROBE KIT 


The Heathkit RF Probe used in conjunction with any 
1l megohm VTVM will permit RF meas- NO. 309-¢ 


urements up to 250 Me with 10% accu- $350 
. 


ab Steaithil YCHED CIRCUIT 


VACUUM 


wee VOLTMETER KIT 


Besides measuring AC (rms), DC and resistance, the 
modern-design V-7A incorporates peak-to-peak meas 
urement for FM and television servicing 

AC (rms) and DC voltage ranges are 1.5, 5, 15, 30, 150, 
500, and 1500. Peak-to-peak AC voltage ranges are 4, 14, 
40, 140, 400, 1400, and 4000. Ohmtmeter ranges are X1, X10, 
X100, X1000, X10K, X100K, and X1 megohm. Also a db 
scale is provided. A polarity reversing switch provided 
for DC measurements, and zero center operation within 
range of front panel controls. Employs a 200 pa meter 
for indication. Input impedance is 11 megohms 

Etched metal pre-wired circuit 
board for fast, easy assembly and re- MODEL V-7A 
liable operation is 53O thicker for $2450 
more rugged physical construction. 1% e 


precision resistors for utmost accuracy. Shpg. Wt. 7 Lbs. 


racy. Uses etched circuits for increased 
circuit stability and ease of assembly Shoe. Wi. 1 bb 


Pneadhhit ETCHED CIRCUIT 
PEAK-TO-PEAK PROBE KIT 


Now read peak-to pe ak voltages on the DC scale of 
any 11 megohm VTVM with this new probe, employ- 
ing etched circuit for stability and low wo.  336-c 
loss Readings made directly from 50 
VTVM scales, from 5 Ke to 5 Me. Not $5 ® 
required for Heathkit Model V-7AVTVM Shpg. Wt. 2 Lbs 


5) SHieadhhit 30,000 VOLT D.C. 
HIGH VOLTAGE PROBE KIT 


For TV service work or similar application for meas- 
urement of high DC voltage. Precision 

multiplier resistor mounted inside plas- NO. 336 
tic probe. Multiplication factor of 100 on $450 
the ranges of Heathkit 11 megohm ad 
VTVM Shoe. Wi. 2 ibs, 


HANDITESTER KIT 

The Model M-1 measures AC or DC voltage at 6-10, 30 
300, 1000, and 5000 volts. Measures direct current at 0-10 
ma. and (-100 ma. Provides ohmmeter ranges of 06-3000 
(30 ohm center scale) and 06-300,000 ohms (3000 ohms 
center scale), Features a 400 ya. meter for sensitivity of 
1000 ohms/volt. Because of its size, the M-~-1 is a very 
handy portable instrument that will fit in your coat 
pocket, tool box, glove compartment, or desk drawer. 
Makes a fine standby unit in the serv- 


Sieathhie 2,000 OHMS /VOLT 
MULTIMETER KIT 


The MM-1 is a portable instrument for outside servicing, 
for field testing, or for quick portability in the service 
shop. Combines attractive physical appearance with 
functional design. 20,000 ohms/v. DC, and 5000 ohms/v 
AC. AC and DC voltage ranges are 0-1.5, 5, 30, 150, 500, 
1500 and 5000 volts. Direct current ranges are 0-150 pa 
15 ma., 150 ma.,500 ma., and 15 amperes. Resistance ranges 
are X1, X100, X10,000 providing center scale readings of 
15, 1500 and 150,000 ohms. DB ranges cover —10 db to 
+65 db 

Features a 4%" 50 pa. meter. Pro- 
vides polarity reversal on DC measure- MODEL MM-1 
ments. 1% precision resistors used in $2950 
multiplier circuits. Not affected by ° 
RF fields Shpg. Wt. 6 Lbs. 


ice shop when the main instruments 
are in use, or is ideal for the hobbyist 
or beginner. An unusual dollar value, Shpg. Wi. 3 Lbs, 


HEATH COMPANY (4). -0c: nc, BENTON HARBOR 15, MICHIGAN 
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taltthic 


TV ALIGNMENT 


GENERATOR 
KIT 


& 


HEATH 
COMPANY 


The Model TS-4 features a controllable 

inductor for all-electr onic sweep, improved 

oscillator and automatic gain circuitry, 

high RF output, center sweep operation, 

and improved linearity. It sets a new high 

standard for sweep generator operation, 

and is absolutely essential for the up-to- 

date service shop doing FM, black-and- 

white TV, and color TV work 
Voltage regulation ard effective AGC 

action insure flat output over a wide fre- 

quency range. Electronic sweep insures 

complete absence of mechanical vibration. 

Sweep deviation controllable from 0 up to 

40 Me, depending upon base frequency. Effective two-way blanking 
Fundamental! output from 3.6 Mc to 220 Mc in 4 bands. Crystal marker 

provides markers at 4.5 Mc and multiples thereof. Crystal MODEL TS-4 


included with kit. Variable marker covers from 19 Me to $4950 
60 M« . 


on fundamentals, and up to 180 Mc on harmonics 


Provision for external marker. Shpg. Wt. 16 Lbs. 


o 


© 


© 


© 


Stcadthie \NNEARITY PATTERN 
GENERATOR KIT 


The new-design Model LP-1 produces vertical or horizontal bar pat- 
terns, a cross-hatch pattern, or white dots on the screen of the TV 
set under test. No internal connections required. Special clip is 
attached to the TV antenna terminals. Instant selection of the pattern 
desired for adjustment of vertical and horizontal linearity, picture size, 
aspect ratio, and focus. Dot pattern presentation is a must for color 
convergence adjustments on color TV sets MODEL LP-1 
Extended operating range covers all television chan- $2950 
nels from 2 to 13. Produces 6 to 12 vertical bars or . 
4 to 7 horizontal bars 


Siiadthie \ABORATORY 
GENERATOR KIT 


The Heathkit Model LG-1 Laboratory Generator is a high-accuracy 
signal source for applications where metered performance is essential 
It covers from 100 Ke to 30 Mc on fundamentals in 5 bands. Modu 
lation is at 400 cycles, and modulation is variable from 00-50%. RF 
output from 100,000 jv. to 1 pv. 200 pa. meter reads the Ri’ output 
in microvolts, or percentage of modulation. Fixed step and variable 
output attenuation provided MODEL \G-1 
Features voltage regulation, and double copper plated $3950 
shielding for stability. Provision for external modula = 
tion. Coaxial output cable (50 ohms). Shpg. Wt. 16 Lbs 


Straithit CATHODE RAY 
TUBE CHECKER KIT 


This new-design instrument holds the key to rapid and complete 
picture tube testing, either in the set, on the work-bench, or in the 
carton. Tests for shorts, leakage, and emission. Features Shadow- 
graph test (a spot of light on the screen) to indicate whether the tube 
is capable of functioning. 

The Model CC-1 tests all electromagnetic deflection picture tubes 
normally encountered in television servicing. Supplies all operating 
voltages to the tube under test, and indicates the condition of the tube 
on a large “GOOD-BAD” scale. Features spring loaded MODEL CC-1 


test switches for operator protection 2250 
The CC-1 is housed in an attractive portable case % ® 
and is light in weight — ideal for outside service calls 


Sitralthie OIRECT READING 
CAPACITY METER KIT 


Not only is this instrument popular in the service shop, but it has 
found extensive application in industrial situations. Ideal for quality 
control work, production line checking, or for matching pairs 
Features direct reading linear scales from 100 mmf to .1 mfd full 
scale. Necessary only to connect a capacitor of unknown value to 
the insulated binding posts, select the correct range MODEL CM.-1 


and read the meter. The CM.-1 is not susceptible to $2950 
. 


Shpg. Wt. 7 Lbs 


Shpg. Wt. 10 Lbs 


hand capacity, and has a residual capacity of less than 


1 mmf, Shpg. Wt. 7 Lbs 


», BENTON HARBOR 15, MICHIGAN 


RADIO & TELEVISION NEWS 


This is one of the biggest signal generator bar- 
gains available today. The tried and proven 
Model SG-8 offers all of the outstanding fea- 
tures required for a basic service instrument 
High quality components and outstanding per- 
formance 

The SG-8 covers 160 Ke to 110 Mc on funda- 
mentals in 5 bands, and calibrated harmonics 
extend its usefulness up to 220 Mc. The output 
signal is modulated at 400 cps, and the RF 


output is in excess of 100,000 uv. Output con- 
MODEL 5G-8 $1950 trolled by both a continuously variable and a 
Shpg. Wt. 8 Lbs e fixed step attenuator. Also, audio output may KIT 


be obtained for amplifier testing. Don't let the 
low price deceive you. This is a professional type service instrument to fulfill 
the signal source requirements in the service lab. 


Q Kechéc... \MPEDANCE BRIDGE KIT 


The IB-2 features built-in adjustable phase shift oscillator and amplifier, 
and has panel provisions for external generator. Measures resistance, capaci 
tance, inductance, dissipation factors of condensers, and storage factor of 
inductance 

D, Q, and DQ functions combined in one control. % resistors and 4 


silver-mica capacitors especially selected for this instru MODEL 18-2 


ment. A 100-0-100 microammeter provides null indication $ 50 
Two-section CRL dial provides 10 separate “units” with an 59 > 


accuracy of .5%. Fractions of units read on variable control. Shpg. Wt. 12 Lb 


Q YKchhl “Q” METER KIT 


The Heathkit Model QM-1 will measure the Q of inductances and the RF 
resistance and distributed capacity of coils. Employs a 44%" 50 micrdampere 
meter for direct indication. Will test at frequencies of 150 Kc to 18 Mc in 4 
ranges. Measures capacity from 40 mmf to 450 mmf within + 3 mmf. Indi 
pensible for coil winding and determining unknown condenser value A 
worthwhile addition to your laboratory at an outstandingly 

} 


| 


MODEL OM.1 


low price. Useful for checking wave traps, chokes, peaking 
coils, etc. Laboratory facilities are now available to the $4450 


service shop and home lab Shpg. Wt. 14 Lbs 


© KidcithiE 6-12.vou 


BATTERY ELIMINATOR KIT 


This modern battery eliminator will supply 6 or 12 volt output for ordinary 
automobile radios as well as 12 volts for the new models in the latest model 
cars. Output voltage is variable from 0-8 volts DC, or 0-16 volts DC. Will 
deliver up to 15 amperes at 6 volts, or up to 7 amperes at 12 volts. Two 


10,000 microfarad filter capacitors insure smooth DC output MODEL BE-4 


Two panel meters monitor output voltage and current. Will $ 50 
double as a battery charger. Definitely required for auto- 31 -. 


mobile radio service work. Shog. Wt. 17 ibs 


QO Hicthil DECADE RESISTANCE KIT 


Twenty 1% precision resistors provide resistance from 1 to MODEL DR-1 


99,999 ohn in 1 ohm steps. Indispensible around service $ 50 
shop laboratory, ham shack, or home workshop. Well worth 1 9 ® 


the extremely low Heathkit price Shpg. Wt. 4 Lbs 


QO YKechel NIBRATOR TESTER KIT 


Tests vibrators for proper starting and indicates the quality of the output 
on a large “GOOD-BAD" scale. Checks both interrupter MODEL VT-1 
and self-rectifier types in 5 different sockets. Operates from $ 50 
any battery eliminator delivering variable voltage from 4 14 a 

to 6 volts DC at 4 amps. Ideal companion to the Model BE-4, Shpg. Wt. 6 Lbs 


QO HKichhél DECADE CONDENSER KIT 


Provi apacity values from 100 mmf to 0.111 mfd in steps of 100 mmf 
+ |] precision silver-mica condensers used. High quality 


B----] ------------ 


MODEL DC.1 


ceramic switches for reduced leakage. Polished birch cab- 50 
inet. Extremely $16 “ 


ely valuable in all electronic activity. 
Shp wi. 3 ibs 


December, 1955 


Sidhe 
ay The Heathkit Model TC-2 is an emission type tube tester that repre- 


é sents a tremendous saving over the price of a comparable unit from any 
other source. At only $29.50, you can have a tube tester of your own, even 

if you are an experimenter, or only do part time service work. Extremely 

popular with radio servicemen, it uses a 44%" meter with 3-color meter face for 


simple “GOOD-BAD” indications that the customer can understand. Will test 

t K f hr all tubes commonly encountered in radio and TV service work 
Ten 3-position lever switches for “open” or “short” tests on each tube ele- 
ES ment. Neon bulb indicates filament continuity or short between tube elements, 


Line adjust control provided. The roll chart is illuminated 

Sockets provided for 4, 5, 6, and 7-pin, octal, and loctal 
tubes, 7 and 9 pin miniature tubes, and the 5 pin Hytron MODEL TC-2 
tubes. Blank space provided for future socket addition. Tests $ 50 
tubes for opens, and shorts, and for quality on the basis of 29 
total emission. 14 different filament voltage values provided. = sho. ws 92 the 


2) Stash PORTABLE TUBE CHECKER KIT 


The Model TC-2P is identical to the Model TC-2 except that it is housed 
in a rugged carrying case. This strikingly attractive and practical two-tone case 
is finished in proxylin impregnated fabric. The cover is de- MODEL TC-2° 
tachable, and the hardware is brass plated. This case imparts Ss re] 

a real professional appearance to the instrument. Ideal for 345 
home service calls, or any portable application Shog. Wt. 15 a 


© Hhaithif IN PICTURE TUBE TEST ADAPTER 


The Heathkit TV picture tube test adapter is designed for use MODEL 355 
with the Model TC-2 Tube Checker. Test picture tubes for $450 
emission, shorts, and thereby determine tube quality. Consists 

of 12-pin TV tube socket, 4 ft. cable, octal connector, and Shpg. Wt. 1 Lb. 
necessary technical data. (Not a kit.) 


CONDENSER CHECKER KIT 


Use this Condenser Checker to quickly and accurately measure those un- 
known condenser and resistor values. All readings taken directly from the 
calibrated panel scales without any involved calculation. Capacity measure- 
ments in four ranges from .00001 to 1000 mfds. Checks paper, mica, ceramic and 
electrolytic condensers. A power factor control is available for accurate indi- 
cation of electrolytic condenser efficiency. Leakage test switch—selection of five 
polerizing voltages, 25 volts to 450 volts DC to indicate condenser operating 
quality under actual load conditions. Spring-return test switch automatically 
discharges condenser under test and eliminates shock hazard to the operator 
Resistance measurements can be made in the range from 100 ohms to 5 meg 
ohms. Here again, all values are read directly on the calibrated scales. Increased 
sensitivity coupled with an electron beam null indicator in- 
creases overall instrument usefulness MODEL C-3 
For safety of operation, the circuit is entirely transformer S 50 
operated. An outstanding low kit price for this surprisingly 19 > 


accurate instrument Shpg. Wt. 7 Lbs 


5) Stdithic N\SUAL-AURAL 
SIGNAL TRACER KIT 


This signal tracer is extremely valuable in servicing AM, FM, and TV receivers, 
especially when it comes to isolating trouble to a particular stage of the circuit 
under test 

This visual-aural tracer features a high gain RF input channel to permit 
signal tracing from the receiver antenna input clear through all RF, IF, de- 
tector, and audio stages to the speaker. Separate low-gain channel provided 
for audio circuit exploration. Both visual and aural indication by means of a 
speaker or headphone, and electron beam “eye” tube as a level indicator. Also 
incorporates a noise locater circuit for DC noise checks, and a built-in cali- 
brated wattmeter (30-500 watts). Panel terminals provided 
for “patching” output transformer or speaker into external MODEL T-3 
circuit for test purposes. Designed especially for the radio S$ 
and TV serviceman. Cabinet size: 9%” wide x 64” high x 5” 235° 
deep. A real test equipment bargain. Shpg. Wt. 9 Lbs. 
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Used with a sine wave generator, the Model Ce Ki 
HD-1 will check the harmonic distortion out- v 


put of audio amplifiers under a variety of 
conditions. Reads distortion directly on the 
meter as a percentage of the input signal. 
Operates between 20 and 20,000 cps. High 
impedance VTVM circuit for initial reference 
settings and final distortion readings. Ranges 
are 0-1, 3, 10, and 30 volts full scale. 1% pre- 


MODEL HD-1 cision resistors. Distortion scales are 0-1, 3, 


10, 30 and 100% full scale. Requires only 3 
Shpg. We. 13 Lbs $4950 volt input for distortion test. «@ METER KIT 


Jidithie AUDIO ANALYZER KIT 


This instrument consists of an audio wattmeter, an AC VTVM, and a 
complete IM analyzer, all in one compact unit 

Use the VTVM to measure noise, frequency response, output gain, power 
supply, ripple, etc. Use the wattmeter for measurement of power output 
Internal loads provided for 4, 8, 16, or 600 ohms. VTVM also calibrated for 
DBM units. High or low impedance IM measurements made MODEL AA-1 
with built-in 6KC and 60 cps generators. VTVM ranges are 
01, to 300 volts in 10 steps. Wattmeter ranges are .15 mw. $5950 


to 150 w. in 7 steps. IM scales are 1% to 100% in 5 steps. Shpg. wr. 13 ibs 


Jtidhic RUDIO GENERATOR KIT 


This new Heathkit Model features step-tuning from 10 cps to 100 Ke with 
three rotary switches that provide two significant figures and multiplier. 
Less than .1% distortion. Frequency accurate to within + 5%. 


Output monitored on a large 4%" meter that reads voltage or db. Both 
variable and step-type attenuation provided. Meter reads zero-to-maximum 
at each attenuator position. Output ranges (and therefore 
meter ranges) are 0-.003, .01, .03, .1, .3, 1, 3, 10 volts. Step- MODEL AG-9 


tuning provides rapid positive selection of the desired fre- $3450 


quency, and allows accurate return to any given frequency. Shpg. Wt. 8 Lbs 


Stalhide AUDIO OSCILLATOR KIT 


(SINE WAVE -— SQUARE WAVE) 


The Model AO-1 features sine wave or square wave coverage from 20-20,000 
cps in 3 ranges. It is an instrument specifically designed to completely 
fulfill the needs of the serviceman and high fidelity enthusiast. Offers high 
level output across the entire frequency range, low distortion and low 
impedance output. Features a thermistor in the second amplifier stage to 
maintain essentially flat output through the entire fre- MODEL AO.-1 
quency range. Produces an excellent sine wave for audio 


testing, or will produce good, clean, square waves with a $2450 
. 


rise time of only 2 microseconds Shpg. Wt. 10 ibs 


Steadhhie RESISTANCE 
SUBSTITUTION BOX KIT... 


Provides switch selection of 33 RTMA 1 watt standard l MODEL RS-1 
resistors ranging from 15 ohms to 10 megohms. Numerous 


applications in radio and TV work, and essential in the $550 


ae velopmental laboratory Shpg. Wi. 2 ibs 


Steatthii KC VACUUM TWBE 
VOLTMETER KIT... 


The Heathkit AC VTVM features high impedance, wide frequency range, 
very high sensitivity, and extremely wide voltage range. Will accurately 
measure a voltage as small as 1 mv. at high impedance. Excellent for 
sensitive AC measurements required by laboratories, audio enthusiasts and 


no 


| 


p= 


experimenters. Frequency response is substantially flat from’ 
7 » ‘ > e ‘ MODEL AV.2 
10 cps to WwW Ke R inges aré 01 03 l 3, 1, 3, 10, BW, 100, 


and 300 v. RMS. Total db range —52 to + 52 db. Input $2950 
. 


impedance 1 megohm at 1 K« Shpg. Wt. 5 Lbs 


Stidddhil CONDENSER 
SUBSTITUTION BOX KIT... 


Very popular companion to Heathkit RS-1. Individual selec- MODEL CS-1 
tion of 18 RTMA standard condenser values from .0001 mfd 
to .22 mfd. Includes 18” lead $550 


1des 


flexible leads with alligator clips 
Shpg. Wt. 2 Lbs 
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a HEATHKIT HAM GEAR 


Q dik, 0%-100 PHONE & 
CW TRANSMITTER KIT 


The reception given this amateur transmitter has been 
tremendous. Reports from radio amateurs using the DX-100 
are enthusiastic in praising its performance and the high 
quality of the components used in its assembly. Actual 
; results reflect the careful design that went 
into its development 

The DX-100 features a built-in VFO, modulator, and 
power supplies, and is completely bandswitching for phone 
or CW operation on 160, 80, 40, 20, 15, 11, and 10 meters. Al! 
parts necessary for construction are supplied in the kit, 
including tubes, cabinet, and detailed step-by-step instruc- 
tions. Easy to build, and a genuine pleasure to operate 


‘on the air” 


Employs push-pull 1625's modulating parallel 6146's for 
RF output in excess of 100 watts on phone and 120 watts 
on CW. May be excited from the built-in VFO or from 
erystals (crystals not included with kit). Features five- 
point TVI suppression: (1) pi network interstage coupling 
to reduce harmonic transfer to the final stage; (2) pi net- 
work output coupling; (3) extensive shielding; (4) all in- 
coming and outgoing circuits filtered; (5) inter-locking 
cabinet seams to eliminate radiation except through the 
coaxial output connector. Pi network output coupling will 
match 50 to 600 ohm non-reactive load, Illuminated VFO 
dial and meter face. Remote control socket provided 

The chassis is made of extra-strong 216 gauge copper- 
plated steel. It employs potted transformers, ceramic switch 
and variable capacitor insulation, solid silver loading switch 
terminals, and high-grade well-rated components through- 
out. Features a pre-formed wiring harness, and all coils 
are pre-wound 

High-gain speech amplifier for dynamic or crystal micro- 
phones, and restricted speech range for increased intelli- 
gence. Plenty of audio power reserve. 
Measures 20%" W. x 13%" H. x 16" D. 
Schematic diagram and complete 
technical specifications on request. 


MODEL DX-100 


Shope. Wt. 120 Lbs. 


Shipped Motor Freight Unies Otherwise Specified 
$50.0C Deposit Required on C.0O.D. Orders 


HEATH COMPANY (5.0. 


Guatily al } leral ST 


DOLLAR VALUE: You get more for your 
Heathkit dollar because your labor is used to 
build the kit instead of paying for someone else’s. 
Also, the middleman’s margin of profit is elim- 
inated when you deal directly with the manu- 
facturer. 


re) 


2) Shiadithil’ NEO KIT 


The Model VF-1 covers 160-80-40-20-15-11 and 10 meters 
with three basic oscillator frequencies. Better than 10-volt 
average RF output on fundamentals. Features illuminated 
and pre-calibrated dial scale. Cable and plug provided to 
fit crystal socket of any modern transmitter 

Enjoy the convenience and flexibility of VFO operation 
at no more than the price of crystals 
from plug on the Heathkit Model AT-1 
transmitter, or supplied with power from 


most transmitters. Measures: 7” H. x $1950 


6%" W. x7” D. Shpg. Wt. 7 Lbs. 


Steaithii ON AMATEUR 
TRANSMITTER KIT 


The Model AT-1 is an ideal novice transmitter, and may be 
used to excite a higher power rig later on 

This CW transmitter is complete with its own power 
supply, and covers 80, 40, 20, 15, 11, and 10 meters. Features 
single-knob bandswitching, and panel meter indicates grid 
or plate current for the final amplifier. Designed for crystal 
operation or external VFO. Crystal not included in kit. 
Incorporates such features as key click filter, line filter, 
copper-plated chassis, pre-wound coils, 52 ohm coaxial out- 
put, and high quality components 
throughout. Instruction book simplifies 
assembly. Employs a 6AG7 oscillator, 
6L4 final amplifier. Operates up to 35 
watts plate power input. 


ANTENNA COUPLER KIT 


The Model AC-1 will properly match your low power trans- 
mitter to an end-fed long wire antenna. Also attenuates 
signals above 36 Mc, reducing TVI. 52 ohm coax. input— 
power up to 75 watts—10 through 80 meters—tapped induc- 
tor and variable condenser—neon RF in- MODEL AC-1 


dicator—copper plated chassis and high $1450 
7 


quality components. Ideal for use with 
Shpg. Wt. 4 Lbs. 


May be powered 
MODEL VF-1 


MODEL AT.-1 


$2950 


Shpg. Wi. 15 Lbs. 


Heathkit AT-1 Transmitter. 
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“AMATEUR-ENGINEERED” 


Equipment For The Ham 


MODERN DESIGN: You can be sure of 
getting all the latest and most desirable 
design features when you buy Heathkits. 
Advanced-design is a minimum standard 
for new Heathkit models. 


Staithii COMMUNICATIONS-TYPE 
au sano RECEIVER KIT 


The new Model AR-3 features improved IF and RF 
performance, along with better image rejection on all 
bands. Completely new chassis layout for easier as- 
sembly, even for the beginner 

Covers 550 Ke to 30 Mc in four bands. Provides sharp 
tuning and good sensitivity over the entire range 
Features a transformer-type power supply—electrical 
bandspread—separate RF and AF gain controls—antenna 
trimmer—noise limiter-AGC--BFO—headphone jacks— 
5%” PM speaker and illuminated tun- 
ing dial. 
CABINET: Fabric covered cabinet with 
aluminum panel as shown. Part No. 91- 

shipping weight 5 Ibs. $4.50. 


Q HKidithit 
*"Q” MULTIPLIER KIT 


Here is the Heathkit Q Multiplier you hams have been 
asking for. A tremendous help on the phone and CW 
bands when the QRM is heavy. Provides an effective 
Q of approximately 4,000 for extremely sharp “peak” 
or “null.” Use it to “peak” the desired signal or to 
“null” an undesired signal, or heterodyne. Tunes to any 
signal within the IF band-pass of your receiver. Also 
provides “broad peak” for conditions where extreme 
selectivity is not required. 

Operates with any receiver having an IF frequency 
between 450 and 460 Ke. Will not function with AC-DC 
type receivers. Requires 6.3 volts AC at 300 ma. and 150 
to 250 VDC at 2 ma. Derives operating power from 
your receiver. Uses a 12AX7 tube, and special High-Q 
shielded coils. Simple to connect with 
the cable and plugs supplied. Measures 
only 4-11/16"H.x7%"W.x4%"D. A really 
valuable addition to the receiving 
equipment in your ham shack. 


MODEL AR-3 

$2795 
. 

Shpg. Wt. 12 Lbs 


(Less Cabinet) 


MODEL OF-! 
$995 
> 


Shpg. Wt. 3 Lbs 


© % 


VARIABLE VOLTAGE 


REGULATED POWER SUPPY KIT 


Provides well filtered DC output, variable from zero to 500 
volts at no load:and regulated for stability. Will supply up to 
10 ma. at 450 VDC, and up to 130 ma. at 200 VDC. Voltage or 
current monitored on front panel meter. Also provides 63 
VAC at 4A. for filament. Filament voltage isolated from B+, 
and both isolated from ground. Invaluable around the ham 
shack for supplying operating potentials to 
experimental circuits. Use in all types of re- 
search and development laboratories as a 
temporary power supply, and to determine de- 


MODEL P5-3 


$355° 


sign requirements for ultimate power supply. Shpg. Wt. 17 Ibs. 


(4) Sheathil ANTENNA 


IMPEDANCE METER KIT 


Use in conjunction with a signal source for measuring antenna 
impedance, line matching, adjustment of beam and mobile 
antennas, etc. Will double as a phone monitor 
or relative field strength indicator. 100 pa 
meter employed. Covers the range from 0-600 
ohms. An instrument of many uses for the 
amateur 


MODEL AM-1 


$1450 


Shope. Wi. 2 ib 


O Kcéc GRID DIP METER KIT 


This is an extremely valuable tool for accomplishing literally 
hundreds of jobs on all types of equipment. Covering from 
2 Mc to 250 Mc, the GD-1B is compact and can be operated 
with one hand, Uses a 500 pa. meter for indi- 
cation, with a sensitivity control and head- 
phone jack. Includes prewound coils and rack. 
Indispensable instrument for hams, engineers, 
or servicemen. 


MODEL GO-18 


$195° 


Shoe. Wi. 4 the 


A Subsidiary 


of Daystrom, Inc, BENTON HARBOR 15, MICHIGAN 


HEATH COMPANY 


December, 1955 


PROVIDE THE 
‘CONSTRUCTIVE’ 
APPROACH TO 


HIGH-FIDELITY 


HEATH 
COMPANY 


EASY TO BUILD: The assembly instruc- 
tions supplied with Heathkits are so 
| complete and detailed that anyone can 
assemble the kits without difficulty. Plenty 
| of pictorial diagrams and step-by-step in- 
structions. Information on resistor color 
codes, soldering, use of tools, etc. Buiid-it- 
yourself with confidence! 


Sheaithit KON ANCED-DESIGN 
roury AMPLIFIER KIT 


The 25 Watt Model W-5 is one of the most outstanding high fidelity amplifiers 
available today—at any price. Incorporates the very latest design features to 
achieve true “presence” for the super-critical listener. 

Features a new-design Peerless output transformer, and KT66 output tubes 
handle power a up to 42 watts. The unique “tweeter-saver” suppresses high 
enemy & oscillation. A new type balancing circuit results in closer “dynamic” 
balance between output tubes. Features improved phase shift characteristics 
and frequency response, with reduced IM and harmonic distortion. Color styling 
harmonizes with the Heathkit WA-P2 Preamplifier and the FM-3 Tuner 

Frequency response—within + 1 db from 5 cps to 160 Ke at 1 watt. Harmonic 
distortion only 1% at 25 watts, 20-20,000 cps. IM distortion only 1% at 20 watts, 
using 60 and ¥000 cps. Output impedance 4, 8, or 16 ohms. Hum and noise—99 db 
below rated output. Uses two 12AU7's, two KT66’s and a 5R4AGY. 

KIT COMBINATIONS: 

W-5M Amplifier Kit: Consists of main amplifier and 

power supply, all on one chassis. Complete with all neces- > 75 

sary parts, tubes, and comprehensive manual. Shpg. Wt. 5S ° 
tbs Express only. 

W-5 Combination Amplifier Kit: Consists of W-5M 

Amplifier Kit listed above plus Heathkit Model WA-P2 

Preamplifier Kit. Complete with all necessary parts, Ss 

tubes, and construction manuals. Shpg. Wt. 38 Ibs. Ex- e 


press only. 


StealhhiE DUAL-CHASSIS WILLIAMSON TYPE 


nour AMPLIFIER KIT 


This is a very popular high fidelity amplifier kit that features dual-chassis type 
construction. The resulting physical dimensions offer an additional margin of 
flexibility in installation. It features the famous Acrosound TO-300 “ultra-linear” 
outnyt transformer, and has a frequency response within + 1 db from 6 cps to 
150 Ke at 1 watt. Harmonic distortion only f°, at 21 watts. IM distortion at 20 
watts only 13% at 60 and 3,000 cps. Rated power output is 20 watts. Output im- 
pedance 4, 8, or 16 ohms. Hum and noise—88 db below 20 watts. Uses two 6SN7’s, 
two 5881's, and a 5V4G. 

KIT COMBINATIONS 

W-3M: Consists of main amplifier and power supply for 75 
separate chassis construction. Includes all tubes and com- “Ae 
ponents necessary for assembly. Shpg. Wt. 29 lbs., Express * 
only. 


W-3: Consists of W-3M Kit listed above plus Heathkit $s 

Model WA-P2 Preamplifier described on opposite page. 

Shpg. Wt. 37 lbs., Express only. bd 
Sieithil SINGLE-CHASSIS WILLIAMSON TYPE 


roy AMPLIFIER KIT 


This is the lowest priced Williamson type amplifier ever offered in kit form, and 
yet it retains all the usual features of the Williamson type circuit. Main amplifier 
and power supply combined on one chassis, and uses a new-design Chicago 
output transformer. Frequency response—within + 1 db from 10 cps to 100 Ke 
at 1 watt. Harmonic distortion only 1.5% at 20 watts. IM distortion at rated out- 
put, 2.7% at 60 and 3,000 cps. Rated power output is 20 watts. Output impedance 
4, 8, or 16 ohms. Hum and noise—95 db below 20 watts. Uses two 6SN7's, two 
5881's, and one 5V4G 

Instructions are so complete that the kit may be assembled successfully even 
by a beginner in electronics. 


KIT COMBINATIONS 

W-4AM: Consists of main — and power supply for 75 
single chassis construction. Includes all tubes and com- ‘39 
ponents necessary for assembly. Shpg. Wt. 28 lbs. Express o 
only 


W-4A: Consists of W-4AM Kit listed above plus Heathkit Ss 50 
Model WA-P2 Preamplifier described on opposite page. - ° 
Shpg. Wt. 35 lbs. Express only. 
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SY OY . eee 
ATTRACTIVELY STYLED: Heathkit =] 


high fidelity instruments are not only func — ————! THE VERY BEST 


tional, but are most attractive in physical 
design. Such units as the preamplifier and ™& IN AUDIO WITH 
the W-5 main amplifier are designed for d 


beauty as well as performance, They blend Comme 1) “BUILD-IT-YOUR SELF” 


with any room decor and are the kind of in- 


struments you u ill be proud fo ou nm. 


i) Sheadthil WiGH FIDELITY 
PREAMPLIFIER KIT 


This outstanding preamplifier is designed specifically for use with the 
Heathkit Williamson type amplifiers. It completely fulfills the requirements 
for remote control, compensation and preamplification, and exceeds even 
the most rigorous specifications for high fidelity performance. 


Features five separate switch-selected input channels (2 low level and 
3 high level), each with its own input control. Full record equalization 
with four-position turnover control and four-position rolloff control 


Output jack for tape recorder separate bass control with 18 db boost 
and 12 db cut at 50 cps. — treble control offering 15 db boost and 20 db cut 
at 15,000 cps — special hum control to insure minimum hum level and 
many other desirable features. Overall frequency response (with controls 
set to “flat” position) is within 1 db from 25 cps to 30,000 cps. Will do justice 
to the finest available program sources. Beautiful satin-gold fiinish 


Power requirements from the Heathkit Williamson type MOSS WA-78 
high fidelity amplifier — 6.3 VAC at 1 amp., and 300 VDC at $1975 
10 Ma. Uses two 12AX7's and one 12AU7 Shpg. Wt. 7 Lbs 


Q edith r0-wart wich Fivetity 
AMPLIFIER KIT 


This Heathkit Model offers you the least expensive route to high fidelity 
performance. Frequency response is 1 db from 20-20,000 cps. Features 
full 20 watt output using push-pull 6L6’s, and incorporates separate ba: 

and treble tone controls. Preamplifier and main amplifier are built on the 
same chassis. Four switch-selected compensated inputs and separate bass 
and treble tone controls provide all necessary functions at minimum in- 
vestment. Features miniature tube types for low hum and noise 


Uses 12AX7, two 12AU7's, two 6L4G's and a 5V4G. A most interesting 
“build-it-yourself” project, and an excellent hi-fi amplifier 


for home use. Well suited, also, for public address applica- MOSS A-08 
tions because of its high power output and high quality $3550 


audio reproduction. Another Heathkit “best-buy” for you! Shpg. wt. 23 Lbs. 


® Hheaitthil 7-Wwart 
AMPLIFIER KIT 


The redesigned Model A-7D features a new type output transformer for 
tapped screen operation, and provides improved sensitivity, reduced distor 


tion, and increased power output 


The full 7-watt output of the Model A-7D is more than adequate for nor- 
mal home installations. Frequency characteristics are + 14% db from 20 to 
20,000 cps. Potted output and power transformers employed. Push-pull 
output — detailed construction manual — top quality parts 

high quality audio without great expense. Output trans- MOOS A-70 


former tapped at 4, 8, and 16 ohms. Bass and treble tone $1695 
. 


controls provided on the front chassis apron Shoo. Wt. 10 Lbs 


Model A-7E: Provides a preamplifier stage with two switch-selected 
inputs and RIAA compensation for variable reluctance or low level 
cartridges. Preamplifier built on same chassis as main amplifier. Model 


A-TE. Shipping weight 10 lbs. $18.50 
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BENTON HARBOR 15, MICHIGAN “4 


December, 1955 


; HEATHKIT HIGH-FIDELITY 
Bi nd 
WL 


Nw FM TUNER x: 


Features 


Brand New, Modern FM Circuit Using Latest Type 
Miniature Tubes. 
Low-Noise Cascode RF Stage—Two IF’s—Ratio Detector 
—Stage of Audio, 
MODEL FM-3 Extremely Good Sensitivity and Band-Pass for Outstand- 
ing Performance. 
Shpg. Wt $2450 Strikingly Attractive Satin-Gold Finish to Match Heath- 
7 Ibs ° kit Model WA-P2 Preamplifier. 
( with cabinet } Compact Physical Dimensions for Most Pleasing Appear- 


' ance and Increased Circuit Efficiency. 
The new Heathkit Model FM-3 features tremendous circuit : I ficiency 


improvements and brand new physical design. Sensitivity is 
better than 10 pv. for 20 db of quieting, and it employs a ER KIT 
completely modern tube line-up for high gain and stable HEATHKIT BROADCAST-BAND RECEIV 
operation. Incorporates its own power supply, and has pro- 
Build your own radio receiver with con 

vision for low-level or high-level output at low impedance. fidence, even if you are a beginner. Com 

The attractive Model FM-3 matches the WA-P2 Pre- plete instructions supplied . 
P > . . af as . Features transformer-type power sup- 
amplifier in color, styling, and physical size ply, high-gain miniature tubes built-in 

Incorporates automatic gain control, a highly stabilized antenna, 5 yeaker, and planetary 

ad . $ “ wa tuning from 550. c to 1500 Ke. Adapt- 
oscillator, and illuminated tuning dial. Educational treat ahie lor use as AM Tuner and pheno 
ment of construction manual simplifies assembly for the amplifier. Educational treatment of the 
newcomer to electronics. IF and ratio transformers are pre- construction manual helps the beginner 


learn about radio circuits and perts as 
aligned, and the front-end tuning unit is pre-assembled and he builds MODEL BR-2 


aligned, Uses 6BQ7A as a cascode type RF stage, 6U8 oscil- CABINET: Fabric covered plywood cabi- $1750 Cabinet 
or- » "Re’ P ar le i & rs . net with aluminum panel as shown. Part 

lator mixer, two 6CB6’s as IF amplifiers, a GALS ratio de 91-9. Shpg., We. 8 Ibe. $4.50 Shoe. We. 10 tbe 

tector, a 6C4 audio amplifier, and 6X4 rectifier 


Are you on our mailing list? If not~how about sending us your name? 


ORDER BLANK 


SHIP VIA 
C Parcel Post 
C) Express 
) Freight 
© Best Way 


nTO 
= mi 8 NGAN 


(PLEASE PRINT) 
QUANTITY ! MODEL NO. PRICE 


NOTE: ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
Enclosed find ( ) check ( ) money order for . Please ship C.0.D.( ) postage enclosed for 
On Express orders do not include transportation charges— they will be collected by the express agency at time of delivery 


ON PARCEL POST ORDERS include postage for weight shown. ORDERS FROM CANADA and APO's must include full remittance 


HEATH COMPANY 3700”. BENTON HARBOR 15, MICHIGAN 
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FRINGE ANTENNA 
Kay-Townes Antenna Co., Rome. Ga 
announces a new inline-type v.h.f. TV 
antenna for fringe areas. The “Little 
Jim,” as it is called, uses a new type 
director element which results in high 
gain and good directivity throughout 


the v.h.f, band and, at the same time, ere’s ny W to [EA M4 oy 
permits close coupling of the directors eee 


without a sharp decrease in radiation 


resistance. The complete antenna is J 
mounted on a crossarm of only 96 a oy - = 
inches 


The “Little Jim” is of aluminum and — ° 
aluminized construction and incorpo- Complete training in modern 


rates a new snap-lock construction. professional methods... only 
The antenna is furnished in two mod- 


els, the LJ-1 and LJ-2 $12 ...3 months to pay! 


PC HIGH-PASS FILTER 
Capcon, Inc., 25 Willett Street, New 


York 2, N. Y. is now offering a new FIX ANY RADIO OR TV SET EVER 


printed-circuit, high-pass filter which 


has been designed to eliminate or sup- MADE....easier....better....faster 


press TV picture interference from ; 
: This big, $22-page book brings you You learn to deal with any kind of 
ignition, diathermy, amateur, indus- the kind of PROPESSIONAL training trouble in any kind of receiver. No 
‘ > > e ms -lectric: that heips you handle the toughes? vesswork. No aimless testing 
trial equipment, neon sign electrical Redio & TV soleetidon Pi me GM oy, ~ 9 
appliances, and other extraneous sig- Receiver as slick and as accurately es you now Here are just a few of the subjects 
nals TROUBLESHOOTING do the easy ones! cover Components and Their Trow 
—: r : rs , i AND REPAIR For service beginners, Redio & Tele- bles: Basic Troubleshooting Methods 
rhe printed circuit contains six pre- vision Receiver TROUBLE-SHOOTING “Static” and Dynamic” Testing; Pra 
. . — * eanac . The ' * AND REPAIR is @ complete, easily tical Trowbleshooting Tips and ideas 
cision coils and four capacitors. The | by Ghirardi & understood professional training AC/DC. Sway Portable and Battery 
unit will filter out all interfering Ssig- J hnson course. For experienced servicemen, it set Problems: Servicing Communica 
als > r Be ne ‘ » ‘ | is the ideal way to “brush up” on tions Receivers; A Complete Guide to 
nals below 54 mc. with an attenuation 822 pages, 417 specific jobs; to develop better trou- Television Service; AM, FM and TV 
bleshooting methods and shortcuts; Realignment Made Easy; Resistor, Ce 
~< and to find quick answers to purring acitor Inductor and. Transformer 
Price $6.75 service problems Problems Servicing Tuning, Selector 
Step by step, if takes you through and Switching Mechanisms Loudspeat 
(See special offer each service procedure from lo ers; Servicing Recorders and Record 
= coupes cating troubles quicker and with less playing Equipment and dotens 
testing to repairing them faster and more. Use coupon. Read it for 10 
better days at our risk 


LEARN BASIC CIRCUITS....and watch 
service ‘theadaches’’ disappear! 


Redic & TV It's eneting how much easier you know their Ukely “troublespotse” 
Receiver can repair radio and television sets and and how to eliminate quesswork and 
CiacuiTry even industrial. electronic equipment useless testing 


when you know all about thelr circults 
AND OPERATION You locate troubles in a jiffy because Throughout, this new beok brings you 


f 5 6 » filter cz > " the kind of above-average professional 
above 45 db. The filter can be used on by Ghirardi & you know what to look for and where training the? fits you for the bigger 
” Ty" . “— to look. You handle jobs lots faster, C 

an’ TV set Convenient leads are Johnson better and more profitably better-pay jobs. Covers al! circuits 
r ; sed in modern television and radio 

attached for easy installation The Radio & Television Receiver CIR- , . 
09 pages CUITRY AND OPERATION gives you a FOS ETe, GMPTE, FRENDS HEl-upe, 

entire unit is completely enclosed in a 7 iMesstentions complete understanding of basic clr- record players, etc 
transparent plastic case ) . c cults as well as their varieties. it Price only $6.50 or tee money 

I } Price $6.50 
, teaches you to recognize them 4 saving combination offer in coupon 
(see special offert) understand thelr peculiarities “ 10-day FREE examination 


TELESCOPING MAST 
Jones & Laughlin Steel Corporation, FREE EXAMINATION . . easy terms! 


3 Gateway Cente ittsburch 30. Px BBO enneneaasaaae 
Gateway Conter, Pittsuurgh 30, Pa Dept. RN-125, RINEHART & CO., INC., 

has developed a new line of “Perma- | 232 Medison Ave., New York 16, N. ¥ 

Tube” which will permit TV service Bend books indicated for FREE EXAMINATION 


yom 


illustrations 


technicians to assemble a “custom- | - ontpaid and owe hing 

: »’? ilece f > ‘ c Radio & T¥ ciac ‘TAY. [) Radie & TV TROUGLE 
made telescoping antenna mast in AND OPERATION (Price SHOOTING AND REPAIR 
heights up to 50 feet i. $4.50) (Price $6.75) 

The high strength, corrosion-resist- Make your training li- . ] COMBINATION OFFER ...Geth books onty $12.00 (Regular 


price separately $13.25 you save $1.25) 


anit, electricwelded steel tubing will be | brary complete. Have 5 {smiu’s''es, eter js piynite orale ot (8) star postage) at 
shipped to distributors in five different ALL the latest data at 


ent $12 has been paid.) 

sizes, all in 10 foot lengths. The sec- B name 

tions range in size, in quarter-inch your fingertips. Get Bb rsdren 

gradations, from the largest with an both these books at B City. Zone, State 

0.4. of 2%" down to the smallest with pain a7 40 4 tUITRY AND OPRRATION | 8148.0 “le 


PAIR #7 for Cie city 4N0 OPERATION st ” 
an od. of 1\%” These sections of only $12.00 for the twe Giie fogs FOE OD Sy Oe SS Pee oe Saree ae 
“Perma-Tube” have one end expanded » ++ YOU SAVE $1.25. 
and the other end reduced. Slots and RINEHART BOOKS ARE SOLD BY LEADING BOOK STORES 


Ag IRI RE Ee atten 
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holes are provided to receive the hard- 
ware fittings. 


FM WAVE TRAP 

Blonder-Tongue Laboratories, Inc., 
526 North Avenue, Westfield, N. J. is 
now supplying a precision tunable trap 
to eliminate FM interference in master 
TV systems and individual TV sets 
Any FM broadcast frequency from 88 
to 108 mc. may be attenuated more 
than 20 db with the use of this trap. 
Rejection ranges from 35 db at the 
center of the interference signal to less 

DISTORTION vs POWER OUTPUT than 3 db 1.5 me. on either side 
| | The unit’s feedthrough circuit is de- 
cc. em 1 | signed to insure ohm impedance 
Pa were FF: ) a oa match on all v.h.f. TV channels. Stand- 
abe ste ard u.h.f. cable connectors are used 
The trap, called the Model MWT-1, is 
weather protected and may be mount- 
ed on the antenna mast, at master am- 
plifier inputs, or at TV set terminals. 


ee ae a 
of 


He pees « Hl-Inlost) 


For clean amplification, low distortion and abundant power no other 
omplifier compares with the Mcintosh. The basically-different patented 
Mcintosh circuit delivers amplification 99.60% perfect! The result: 
ovistanding realism, clarity and listening quolity. Heor it at your 
dealer's, 


i | 
| 
Si m~ th 75 


rT) » 0 o 
POwtt OUTPUT ws md watts 


SINGLE FREQUENCY HARMONIC DISTORTION 


| CUAMANTERD MAR YAU AT 60 WATTS | 


rer eee 


= vt | TTY Ak meauOteatert — 60 warts 
” we 


U.H.F.-V.H.F. ANTENNA 

Television Hardware Mfg. Co., a 
division of General Cement Mfg. C« 
400 South Wyman Street, Rockford, 
Iil., has developed a new u.hf.-v.h-f. 
corner horn type antenna which is 
claimed to have unusually high gain. 
It is called the “Telco Sky-Wing” and 
is of all-aluminum construction 

The “Telco Sky-Wing” comes 
sembled, ready for immediate installa- 
tion, and is available through parts 
distributors. Additional information 


= - -- _- = 
100 b ' sx “a De HK ee 


Write for complete details on 
Mcintosh amplifiers and free booklet. 


Melutos 


LABORATORY, Inc. 


326 WATER ST., BINGHAMTON, N. Y. 
Expert Div. 25. Werren &., N.Y. 17 Coble: Simontrice 


WANT POWER 6 VERSATILITY? 


FOLLOW THE 


as- 


mc-60 $19850 


TELEVISION CAMERA 


R.C.A.! New! Surplus! Only $197.50 


for Labs! 
Export! 
industrials! 
Medicine! 
Closed Circuit 
Tv! 


e 


COMPLETE WITH 1846 ICONOSCOPE 
& F4:5 LENS 


Labs, hobbyists, industries, TV techni- 
up your own telecast sys- 
It's a “‘mechanical eye” for fac- 
tories, prisons, swim pools, closed 
circuit TV-——-100's other uses! 1846 
Iconvoscope, 6-stage video amplifier and 
clipper. View pilots, movies on closed 
cireult! Write for complete technical 
data. 


cians set 


and price data may be obtained 
writing to the manufacturer and 


ferring to Catalogue No. A-300 


LOUDSPEAKER CARRIER CONTROL 
Type GA. Mfg. ty LANGEVIN A real 6150.00 value, 
! $14.06 


trand new 
BC-435 COMPASS RECEIVER. 12 V. Excel. a o 


MULTI-SET COUPLER 
Technical 
Sherburne, New York has developed a 
multi-set coupler for private homes, 
apartments, motels, or other outdoor 
installations 
These new Taco Model 825 couplers 
are available as two-way or three-way 
splitting devices. Housed in weather- 
proof cases, the couplers are designed 


Appliance Corporation, 


————— 
CONDENSERS: AO mid 
TELEPHONE LINEMAN GE 

n= FOR spool 


6V & 12V BATTERY 
ELIMINATOR & CHARGER * 1050 wine aacokbice 
Naw 24 V TRAneronmen jcovibiah Come, 


® operates 6V and 12V auto radios for serv- e 24V of T10V AC primary, 
icing and sales demonstration. 
charges 6V and 12V storage and Edison 
Batteries. 
operates mobile and marine receivers, 
transmitters, boat lights, electric trains, 
projection and other equipment. 


SPECIFICATIONS 


150 VAC, New. .3 for 
Lv: New 


© 
1 Mr 


Rectifier 
Operates intermittently up to | or 2 emps, 
Ship. wt With ins « 


uct! . $29 
2 SIGNAL GENERATOR-MICROVOLTE 


Freq. ranger 6.15 Me. & 150-230 MC. Complete with 

all tubes and |) MC Calibrating Crystel, Self-contained 

110 V. and 60 evcle power supply With Sey atic. 

Excetient cond. Cost the Govt, approx $3995 
ONL . 


In stock at local jobb through 
world. Write tor tree Catalog RB.12. 


92 


6-Volt range: 0-8V (up to 20 Amp. 
12-Volt range: 0-16V (up to 10 real 
variaetype transformer for continu- 
ously variable voltage adjustment. 
rea volts and amperes at same time 
on 2 separate meters. 

Transformer primary and secondary 
fully protected. 


Precee F% Bigher om Wee Coow 


HLL 


84 Withers Street 
Brooklyn 11, N. ¥. 


OMATIC Di T 
RECEIVER 

Model CAATC-080, Mark I mig. ty ® y Gyro 
ecop Vv. vibrator supply. 
This major airlines, Freq renee 
200-500 Ke Dn 1500 Ke. Complete w 
all tubes Ueed, good cond. Ship. wt. > 

65 ithe $ 4 


- 


on 0 * “. oF - 
Whee., subject to gon’ sale 
EY FREE CATA 


a 
change of price without notice. @ 


Haxje: Sales Co. 


Office-Warehouse. Dept 


#12, 3 4. VICTORY BLVD., 
BURBANK, CALIF 


for installation on the exterior of the 
building, reducing long indoor runs of 
transmission line. These units are of 
the voltage-splitting type and do not 
require power line connections. In high 
signal strength areas, the units may b« 
used in tandem to provide a trouble- 
free television signal distribution sys- 
tem. Taco recommends the of a 
broadband, high-gain antenna with this 
signal-splitting device --- 
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RESIST-O-CARD. GD 


"20 7 WATT RESISTORS 


TRY 


these modern power resistors 


*COMPACT, RECTANGULAR DESIGN * FAMOUS IRC ELEMENT 


*AXIALLEADS 
*CLEAR, PERMANENT MARKINGS * 2 SIZES 


*CONSERVATIVE. RATINGS * FULL COVERAGE OF RESISTANCE 
VALUES 


BUY 


handy Resist-O-Card assortments 


RESIST-O-CARD = 19 


RESIST-O-CARD = 20. 


hee 


INTERNATIONAL RESISTANCE CO. 


Philadelphia, Penna 
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HE days of the “bare chassis” tuner 
Te just about over. With hi-fi rap- 
idly leaving the hobbyist’s cluttered 
workshop and moving into the music 
lover’s living room, the modern tuner 
must not only operate simply and effi- 
ciently on both the AM and FM bands, 
but it must look as if it belonged in 
its new surroundings. It must also be 
capable of being mounted behind a 
cabinet panel without using a hacksaw 
on the control shafts or knobs 
The new Newcomb “Compact 200” 
tuner meets these requirements nicely 
It has been styled to fit into any dec- 
orative scheme. It is housed in a fin- 
ished cabinet which matches the firm's 
line of audio amplifiers 
Both the tuner and its associated 
amplifier can be easily installed be- 
hind a cabinet panel by utilizing the 
firm’s “Adjusta Panel” feature sy 
simply loosening four screws on the 
underside of the set, the whole chassis 
slides forward through the front of its 
enclosure for maximum ease of instal- 
lation 
Like the modern automobile, a tuner 
* must have more than beauty. It must 
have adequate performance—perform- 
Top chassis view of the “Compact 200” AM-FM tuner unit, “°° beyond that needed for average 
local reception. However, again re- 
flecting the changing hi-fi yicture 
By DONALD WARNER (from the home lab to the liv AR, cor , 
Chief Eng.. Newcomb Audio Products Co. a modern tuner must be easy to op- 
erate Such features as adjustable 


Performance details and circuit data ‘***'''v'ty controls, variable a.f-c. con- 


trols, duplicate volume controls, tricky 


on a new AM-FM tuner which has been 21°. defeats, and squelch controls are 


not for Milady who, in this new scheme 
" : ° ook of things, will do as much listening to 
designed for operating simplicity. Ses ade ce on an Geet os 
night 
On the technical side, the FM sec- 
tion has a quieting sensitivity of better 
FM DEVIATION OUTPUT VOLTAGE % DISTORTION than 30 db for an input of 
, duction sets have been averaging 35 db 
quieting at 90 mc., 33 at 100 mce., and 
32 at 106 me. at 2 «v. input, using the 


2 av. Pro- 
22.5 ke. Ald A3 
75 «ike. 1.45 95 


926 Generates Distestien = . . standard IRE test setup. Even with 


this sensitivity, the set is not overly 
complicated as indicated by the 
Table 1. Audio output voliage and schematic, nor is it in any sense nar- 
distortion of the detector system. row band. The i.f. bandpass is 200 kc. 
wide while the detector circuit ap- 
1.25 15% proaches % mc 
2.5 15% Adequate automatic gain control ap- 
5.0 19% plied to both the rf. and first if. am- 
75 27% Table 2. Distortion measurements plifiers reduces any tendency of these 
10.0 A7T% @t various output signa! levels. stages to overload on strong local sig- 


TS 


OUTPUT VOLTS DISTORTION 


nals. The use of a.g.c. assists the lim- 
iter section to present a uniform sig- 
nal to the detector. It also eliminates 
the need for any form of manual sensi- 
tivity control 


Generator Distortion 1% 
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A 6BC5 sharp cut-off pentode, be- 
cause of its high input at 
100 me., and with its input circuit ar- 
ranged for maximum selectivity, was 
chosen for the rf. stage. Unless the 
input circuit is very selective, a strong 
“off-tune” signal can overload the r-f. 
tube and serious spurious re- 
sponses. As a further precaution, the 
screen grid of the r.f. tube was fed 
through a large dropping resistor, 
again the ability of the 
stage to accept, without distortion, 
large input signals. This factor was 
considered in the original design 

The antenna input was designed to 
match the 300-ohm folded dipole fur- 
nished with the set. However, the de- 
sign is such that the input circuit will 
a 72-ohm antenna with 
negligible mismatch. As a further pre- 
caution against spurious responses, the 
mixer a sharp cut-off 
pentode with circuitry the 
r.f. stage. It is loosely coupled to the 
modified Colpitts to mini- 
mize the pulling effect that is so an- 
noying when trying to align the oscil- 
lator and mixer on most FM sets. Be- 
many people do not bother to 
tune in stations as carefully as they 
should, a.f.c. was included in the design 
with a defeat position on the selector 
switch. The temperature-controlled os- 


resistance 


cause 


to increase 


also accept 


stage also 


uses 


similar to 


oscillator 


cause 


Under chassis view of tuner. Wiring is point-to-point throughout construction. 


cillator design and a.f.c. combine to 
produce extremely drift-free perform- 
ance and easy for 
operators 


The if 


operation novice 
stages becaus¢ 
accept higher signal levels 
on AM, use remote cut-off pentodes 
which, while they are not suitable for 
use in the rf of their 
low input resistance mec., are 
very good at 10 me. or less. The first 
stage, noted, controlled by a.g.c 
to prevent any detuning due to over- 
loading. The cathode- 
biased for all normal! signals. A strong 
signal can drive the grid negative and 
produce plate-current limiting. This 
helps maintain a constant signal to the 
ratio detector. Ordinarily a de- 
tector have the benefit of a 
limiter stage. It is usually preceded by 
detector driver stage seldom even capa- 
ble of partial limiting. A ratio detector, 


they have to 
especially 


because 
at 100 


stage 


as is 


second stage is 


ratio 
does not 


besides being a good FM demodulator 
for 


rat 


efficient 
This 


is inherently 
low-level 
detector 
than 
nator 
non-linear when 
signal levels 
the 


an 
signals 
quieter 


is 
18 
one 


using a 


it has 


sistance ratio detec 


more 


utilized both plate voltage 
limiting Consequently 

triple limiting action 
normal limiting action 
stage, and the 2nd if 


between 
standard 
The ratio detector only 


stage) 


limiter 


why a 


beck 


to accept 


tor cal 
we 
ind « 
due to 
the 
the 


detector, as used in the “Compact 


does not have to worry 


about 


diseri: 


h 


With proper limiting 


} 


desirable than a discriminator: 
the Newcomb “Compact 200 


station 


the 


ra 


sig 


levels it can't properly handle with 


distortion 
The audio output 
distortion of the 
(Continued on page 


volt 


detector 


ize and 


system 
128) 


(ratio detector 


t) 


Complete schematic diagram of the “Compact 200” tuner. Note the simplicity of the circult design. See discussion in text on circultry. 


limiter 
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ARE YOU GOING 
TO BUILD A SPEAKER SYSTEM? 


—- — we ae me _———— 


OR, ARE YOU 


Either way, YOU CAN'T GO WRONG 
WHEN YOU END uP with UNIVERSITY 


it’s all o matter of taste. Some people 
like to assemble things themselves, or 
(because of budget requirements) build 
toword the best. Others prefer to hove 
the best—all at once. Either way, 
UNIVERSITY makes it easy 


YOU'RE GOING TO BUILD 


P*S*E—the Progressive 
Speaker Expansion Plan 
by University, makes it 
possible to build a great 
variety of magnificent 
sounding systems im in- 
stages regard- 
less of budget or space 
limitation 

University speaker com 
ponents 


ecxapensive 


enclosures and 


networks are so uniquely designed that it's 
possible to start an excellent basi 
and add to it later 


ing immediate listening 


system, 
at low cost while enjoy- 
satisfaction. Thus 
you are assured that your system can never 
folders called 


reee to help 


become obsolete. Instructive 
available 


you plan your system, 


IF YOU'RE GOING TO BUY 
A COMPLETE SYSTEM 


The CLASSK 


TECHNIGRAMS, are 


at right, is 


one of many outstand- 
ing systems that you can 
purchase. University of- 
fers a range 

from the space saving TINY-MITE to the 
ultimate in speaker systems—the CLASSIC 


and the DEAN. Free literature on request 


complete 


C P.$-$-S-T! Learn more with our free literature! ) 


+ Maieity 


LOUDSPEAKERS, INC. Desk i4 
80 South Kensico Avenue, White Plains, N.Y. 
Please send me further details 

[) | want to build @ system 

| want to Duy a system complete 
} | want information on both 

wae 
ADDRESS 


city 


The 
“Wizard 


Antenna 


By JAN KOBLER 
Walsco Electronics Corp. 


Fig. 1. The Walsco “Wiz- 
ard” antenna, a mod- 
ified yagi for fringe 
area TV reception. 


Fig. 2. Aclose-up 
look at the phasing 
element used in the 
“Wizard” TV antenna. 


An interesting new phasing element is used in this 


Walsco TV antenna for broadband v.h.f. reception. 


HOWN in Figure 1 is a new, all- 

channe! v.h.f. antenna, employing a 
new parasitic phase reversing principle 
This antenna is designed to eliminate 
side lobes and provide a narrow, sharp- 
ly directional pickup beam that insures 
dependable reception of from 
the desired direction; at the same time, 
the high front-to-back ratio of this an- 
tenna is effective co-channel 
interference characterized 
by the venetian-blind effect) 

The principle of operation of the 
“Wizard”, as this called 
may be easily understood by referring 
to Fig. 3. The distribution 
curve of a half-wave dipole with a re- 
flector is shown in Fig. 3A with its 
polar diagram 


Note that there 


signals 


against 
(generally 


antenna is 


current 


is only one direction 


and 
s wave- 


of antenna current distribution 
that each half of the dipole is 
length at the frequency, 
which for channels 2 to 6 represents the 
center of the range 54-88 mc. or ap- 
proximately 66 m« The antenna’s 
sensitivity pattern is somewhat bal- 
loon-shaped. A yagi sharpens the pat- 
tern to the shape of the polar diagram 
of Fig. 3C 

In Fig. 3B may be what the 
current distribution of the dipole and 
reflector antenna of Fig. 3A would be 
at a frequency for which its length 
was 3/2 wavelengths the 
case for a 66 mc. dipole on the high T\ 
band, the center of which is approxi- 
mately 200 mc.). Note that the middle 
half wave of the antenna exhibits a 
current direction phase 


resonant 


seen 


(as would be 


oppos te in 


Fig. 3. Comparison of the current distribution and polar patterns for an ordinary 
hall-wave dipole with reflector vs dipole with the new “Wizard” phasing element. 
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Both Towers 
ROHN “Foch .. - 


ROHN NO. 6 TOWER PACKAGED TOWER 1. MAGIC TRIANGLE 
“All-Purpose” Tower “Space Sayer” CONSTRUCTION 


+. Pending Famous wrap-around design 
Self-supporting to 50 ft., or guyed 


cuts storage space with full 242" corrugated 
. cross-bracing welded to tub- 
to 120 ft. Utilizes mass production 300% or more! ular steel lees 

techniques to gi rou lowes 

were se ee wee eee Popular PT-48 has almost 50’ of 2. INTERLOCKING JOINTS 


prices, yet highest profits for a sturdy tower within a compact formed by swaging tower 

tower of this type. Ideal for home and 8’ x 20” package! “Magic Triangle” ends so that they overlap 
industrial requirements. Permanent design is adapted to a pyramid each other, becoming a sin- 
hot-dipped galvanized coating shape using a wide 19” base with gle unit in structure. Proved 


_ yrogressively decreasing size up- r crio 

inside and out. Dependability — a 4 _ Dec ~ 2 I by tests to be superior 
feature customers demand — is assured your overhead 3. WEATHER SEALED 

with the Rohn No. 6 Tower... . + 0 aaee te . +» against condensation and 


designed to “stand up” for years to transport and ; moisture 


the rigors of weather and climatic em — 7 0 4. HOT DIPPED 
conditions. Easy to climb for fast, G . * anized GALVANIZING 


efficient servicing. In 10 {t. sections through- both inside and out gives 
out. Available in the finest protective coating 
heights of 24’, known. This sales point is 
32, 10’, 48’, 56° « : one of the best you can offer 
and 64’. ; the finest quality and 
at lower than competitive 
prices! 


: 


these two *\ TANT 


Rohn Towers 


will satisfy 90% of your TV tower needs! 


HANDLE 

THE COMPLETE LINE 
HEAVY DUTY NO. 30 NEW LINE OF ROHN | OF ROHN GALVANIZED 
TOWER ROOF TOWERS ACCESSORIES 


Heights up to 200’ or more when guyed Four superior designed house brackets, special bases, peak 
Self-supporting up to 60 “Roof Tower rs are and flat rool mounts, instant dr n 
Sturdy communication or TV tower available for inexpen- bases, telescoping masts with matching 
that will withstand heavy wind 4 ' sive, yet sturdy rool in bases, special Rohn Fold-Over Tower, 

and ice loading. Heavy gauee tubular stallations # 5’ and guyine bracke ts, UHF antenna 
steel, electrically welded throughout. ; 10 sizes are available mounts, erection fixtures, variety of 
Weather resistant, non-corrosive These completely gal- mounts and supports for masts or tub- 
double coating provides durable finish vanized Rohn Towers have unheatablk ing, tower installation accessories, TV 
All sections in 10’ leneths. Only sales appeal when this type installa service tables, mast and TV hot dipped 


2-4 manhours require d for installing tion is desired. galvanized tubing, guy rings, et 


50’ tower! Tremendous sales 
potential for you in this tower! 


SPECIAL INSULA- | | 
TOR SECTIONS ; 1] ; + ‘beibaditrs hal 
available to permit the | ot GET ALL YOUR REQUIREMENTS 


Rohn No. 30 Tower =F. | i FROM ONE RELIABLE SOURCE 
to be used as guyed | T a 0 

“series fed" radiators —_-z = P 

for amateur and com- Manufacturing Company 


for * larger profits * customer satisfaction * greater ease in ordering, 
ii" Be tet handling and shipping 


mercial uses. 


116 Limestone Avenue, Bellevue, Peoria, Illinois 


December, 1955 


UNTIL DEC. 25th ONLY... 
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Specialties 


CLAUS! 


DOUBLE BONUS OFFER 


ON EVERY ORDER 
BONUS ) Your choice of 


#1 i ANY KIT FREE 


BONUS |; $10 worth of © wide vo- | 
(2 \ hana 


OF $10 OR MORE 
FREE 


wi'rh Sach 
$io orper 


lety of electron 
(we. tet 


FREE, USEFUL CHRISTMAS GIFT WITH ANY SIZE ORDER! 


NOTE TO OUR CUSTOMERS: 
Lektvon Specialities has ne — with any other 
fim operas simiter kite under similar name. 
Order trom Lektron Specisities ter” GUARANTEED 
SATISFACTION! 


f LY 2¥ tA a con 30 
\ “se 5 veluce 

ooo ae & mi ‘ 

OY. Menute heds lm 

wt. 2 the Ree. 810 


§¢ wou re a 7 


5O8' "8. ¢, con. 
TTS 


Mew 
1900 Pee. eaauarrs 


a 
oi ay 
toot We 
si7 
$i CERAMIC CONDENS 
as Tuleylar tion 
pT) 


ymmeme te 
ib Me 


van)? n secep- 
e variety 
lites 


ene RADIO aconm 

|} BL1 ES. Permennilicy- 

tuned uw . Cover 

Push button 
zh 


cum ‘ 

Worth 85 ea. Three ter 1 

f TY accessory KIT 
j Per 10” & i2” 


apts 


30 6BATHTUS & TU 
BYULAB OILS. Cwletand 
hog baayl 5 values: 4 
ti 2 mf, « t Loony. 
wt. @ ite on. 625, ‘ 
cased 
stamp 


~ 
» O. imid, Asstd. pop 
lar values. Wt. 2 the 41 
hes 4 
f } Ten 26 FT er = 4 
wine Pieetic & « 
inwu lated ew i & em... 


ehield gif t 24 astd. cob 
New s. $ ore, We ‘ws Keg. $5 $i 


Scoop! WESTON 0-100 MICROAMP METER 
+ CLEAR PLASTIC CASE nee. $2 $3. 33 
GMS ONLY 2 O2 


. ' 
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Power SUPPLY KIT 
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ORDER 


GET INTO 
ELECTRONICS 


You can enter this uncrowded, 
Defense expansion, sew developments demand 
trained «pecialiats Study ail phases radio & 
electronics theory and practice: TV; FM; broad 
Casting; servicing; aviation, marine, police radio, 
18 month course, Prepare for good pay, Gradu 
ates in demand by major companies High School 
or equivalent required. Begin January, March, 
June, September, Campus life, Write for catalog. 


VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, indiana 


interesting field 


Thousands of “KIT KING” kits sold, 
NOT OWE RETURNED! Weed we say more? 
WRITE FOR OUR XMAS BARGAIN BULLETIN 


[) 3 30 Sepe gonna 7 “NOSES for Radio 
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Photo Timer 
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Recording Tapes—New Low Prices! 


— PEanse. 1200 ft. plastic, now list, 4.70, our 


24 
aut” ‘phanos, 
apes 


new te 


pogo tt. 2 mil ecotate tong playing 
5.50 3.30 
our net 1.30. 
our net 7.45 
© el! name brends and *e net super bar- 
7" he manufacturer's * 


avin . ' ame 
COMPLETE PRICE MEET AVAILABLE 


COMMISSIONED SLSCTRONICS, ihe. 


2503 Champlain St., 4.W., Washington 


PRINTED CIRCUITS 


Make your own etched prowtype and experimental cir 
evite by preto ete are eof your senematic diagram. 
P Hi seneitined conocer prenolic 


s 
Other sizes of tam nate available on request. 


PHOTO ELECTRONICS 


BOX i564 WEST CHELMSFORD, MASS. 


from the outer half-wave portions. The 
polar diagram of Fig. 3B has two 
strong lobes at about 43 degrees and a 
small one in the forward direction. 
This is not too satisfactory for tele- 
vision reception. 

The reversal of the current direction 
for the central half-wave section of the 
3/2-wave antenna has been accom- 
plished in the “Wizard” with the para- 
sitic phasing element shown in Fig. 2. 
As is well known, an induced current 
is opposite in phase from the inducing 
current. The phasing element shown 
here first shields the center portion of 
the dipole from direct signal pickup 
and then re-radiates the induced cur- 
rent in phase with that of the outer 
half-wave sections of the 3/2-wave an- 
tenna to provide the polar antenna 
pattern shown in Fig. 3C. 

In both Figs. 1 and 3 it is to be 
noted that the reflector is shown in 3 
sections. Two reflector and director 
assemblies are a part of each “Wizard” 
antenna. One set of reflector and di- 
rector elements is dimensioned for 
%-wave operation for the low channels 
2 to 6 while the other set of reflector 
and director elements is arranged as 
illustrated for operation on channels 7 
to 13. Each of the three sections of 
the divided reflector or director ele- 
ments shown in Fig. 1 is designed for 
half-wave operation at a frequency 
within the high band. —- 


Joseph Portanova's bronze sculptured por- 
trait of Dr. Lee de Forest, famed as the 
“Father of Radio,” is now on permanent ex- 
hibition in the Smithsonian Institution, 
Washington, D. C. The portrait bust is lo- 
cated adjacent to the Institution's exhi- 
bition of Dr. de Forest's tubes and old 
radio instruments. Director of styling for 
Hofiman Electronics Corporation, the sculp- 
tor completed the bust in July 1953. It 
was awarded first prize in the Painters 
and Sculptors Exhibit in 1954 and was pur- 
chased by Cornell-Dubilier Corp. for pre- 
sentation to Dr. de Forest at the opening 
of the C-D plant in Los Angeles, last April. 
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-ALLIED’S own KNIGHT exectronic kits... 


Get the most for your money in ALLIED'S KNIGHT 
Test Instrument Kits. Have the lob precision quality, the dependable 
accuracy, the professional styling you want-—and SAVE MONEY 
KNIGHT Kits are the last word in electronic design and the easiest to build 
Instruction manvals are a marvel of simplicity and clarity for 
quick assembly without guesswork. You need only a soldering iron, 
screwdriver and pliers to assemble and own these professional 
quelity instruments. Build one and you'll want to own 
more of these fine matched units 


ALLIED —the reliable name in Electronics—gives you 
the greatest valve for your test instrument dollar in KNIGHT Kits 


KNIGHT PRINTED CIRCUIT 5” OSCILLOSCOPE KIT 


Medel F-144 New wide-band, full-size 5° Oscilloscope; equale or betters the performance of 
commercially-wired ‘scopes costing several times the price. Two printed circuit 
00 boards and exclusive laced wiring harness cuts assembly time to miniwnum 
$ Ideal for the profess:onal Laboratory, for color ‘T'V servicing and high frequency 
applications. Has 6 times the usual sweep range-- from L) to 600,000 eps. Locks 
in frequencies as high as 9 mec. Vertical response from 5 cycles to 5 mec. Heeponse 
$6.90 down, + 1 db at 3.58 me tdb at 5 me. High vertical sensitivity of 25 rme millivolts 
12 menths te = inch. Input capacitance 20 mmf. Outstanding features cathode follower vertical 
pey belance and horizontal inputs, 2nd anode provides 1400 volte for high-intensity trace 
push-pull vertical and horizontal amplifiers; positive and negative locking, faith 
ful square wave response; frequency-compensated input attenuator, Z-axis input for high 
intensity modulation, one volt peak-to-peak voltage calibration; internal astigmatiam control 
blanking circuit to eliminate retrace lines; DC positioning control. Complete with all tubes and 
parts, ready for easy assembly 
panel. Shpg. wt, 40 Ibs 
Medel F-144. Knight Printed Circuit 5° Oscilloscope. Net only 
Medel F.148. Demodulator Probe. Net 
Medel F-147. Low Capacity Probe. 12 mmf. Net 


Handsome professional case finished in blue, with gray control 


$49 00 
$3.45 


KNIGHT Kits are engineered to bring you the latest advances 
in electronic instrument design. The use of premium quolity 
components assures absolute dependobility. 


KNIGHT Kits are designed for eosiest assembly. It’s just like 
hoving o good instructor of your side. 
You ond ALUED ore o teom. ALLIED stokes its 30-year 


reputation in the Electronics field on your complete success 
and satisfaction. 


All Prices Net 
—— F.0.8. Chicago 
aun ies KNIGHT PRINTED CIRCUIT VTVM KIT 


Medel §-125 New extremely atable, highly accurate VIVM 
Greatly simplified wiring —-entire chassi« is a printed 

$ 95 eweult board Features maximum convenience in 
arrangement of scales and controls, With peak -to 


. peak scale for FM and TV work. Ranges: AC peak 
if your total Kit order s to-peak volta, 0-4-40.140-1400.4000; AC rma volta and DC volts 


van- 0-1.5-5-15-50- 150-600-1500; ohme, 0-1000, 10K, 100K; 1.160.100 
over $45, take ad 1 1000 megs; db acale, 10 to +5. Uses low-leakage awitches and 
ime 
r liberal Th 
tage of ov 


1% precision resisters Balanced-bridge, push-pull circuit permite 
wa i P awitching to any range without adjusting zero set. 444" meter 
Payment Plan onty j 200 microamp movement. Polarity reversing awitch. Input resiat 
0% down 12 fu it ance, 11 megs. Complete kit, ready to assemble. Shpg. wt., 6 Ibe 
, 

1 Write for : Model F-12725. Knight Printed Circuit VTVM Kit. Netonly $24.95 
months to poy: 5 Medel F.126. Hi-Voltage Probe; extends DC range to 

on form. 


reese 


EASY 
PAYMENT TERMS 


ae 
ees ee 


applicati 60,000 Volta. Net $4.50 


Medel *.127. Hi-FPrequency Probe; extends AC range to 
250 me. Net $3.45 


ey ee 
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ALLIED’S own K NIGHT execrronic xits.... 


% xt RS its Sper : ere 
BUY WITH CONFIDENCE 


KNIGHT EASY-TO-BUILD TUBE 


Eapertly designed, up-to-date 
priced, yet it offers high accuracy 


open, short 
square meter with clear 


top versatility and convemence 
testing 600.ma tubes; roll-chart data for all popular series-«tring types Tests 4 
large, regular and miniature types, octals, loctals, 9-pin miniatures and pilot lamps 


PORTABLE 
TUBE TESTER 


Model F-143 


$9Q75 


TESTER KIT—OUTSTANDING VALUE 


ideal for the laboratory or service shop 


Hemarkably low 
Features provision for 
», Gand 7-pin 
Tests for 


leakage, heater continuity and quality (by amount of cathode emission). 444" 
“GOOD.-? KEPLACE” 
adjust control. Choice of 14 filament voltages from .65 to 117 volte 


acale. With line-voltage indicator and line 
Blank socket for fuiure 


type tubes. Universal-type selector switches for any combination of pin connections. Single- 


unit, 10-lever function switch simplifies assembly 


types. Complete kit 


Medel F.143. Counter type Knight Tube Tester Kit 
Medel §.142. As above, but with carrying case. Net only 
I'V Picture Tube Adapter for above. Net only 


Model F141 


KNIGHT 
20,000 OHMS VOLT VOM UIT 


Medel §.140 Outstanding quality d per 


5 formance atextremely ow cost 

196 Features 32 ranges. full vision 

4\4" meter; + 2 full scale 

deflection; 50 microampere 
sensitivity for 20,000 ohme/volt input re 
sistance on DC; front panel “zero adjust 
Single ewitch selectsa function and range 
Range: AC, DC and output volts, 0-2.5, 10-50 
250. 1000.5000; Resistance, 06-2000. 200,000 
ohme and 0-20 meg.; DC ma, 0-.1-10-100; 
DC amps, 0-1.10; Decibels, ~—30 to + 65 
in 6 ranges. Uses precision 1°) multipliers 
Complete kit with bakelite case, batteries 
and teat leads. Shpg. wt., 5 the 
Medel F.140. Knight 20,000 ohma/volt 
VOM Kit. Net $26.50 


wa 


oR 


EASY PAYMENT TERMS: 


take advantage of our liberal Time Pe 
H full months to pay. Write for application form. 


ready for easy assembly. Shpg. wt 


Illuminated roll chart liate over 700 tube 
14 Ibe 


Net only $29.75 


$34.75 
$3.75 


KNIGHT 
1,000 OHMS/VOLT VOM KIT 


Medel F-12868 Exceptional accuracy and ver- 


satility at amazing low cost 
$ 25 Ideal for service shop, lab and 
Amateur use. Uses 444" meter 


(400 microamp movement) 

with separat* scales for AC 
voltage and current, DC voltage and cur- 
rent, decibels and resistance. 34 ranges in- 
clude: AC, DC and Output volta, 0-1-5-10 
0. 100-500-5000 (1000 ohma/volt sensitiv- 
ity); Resistance, 0.1000.100,000 ohms and 
0-1 meg.; Current, AC of DC, 0-1-10-100 
ma and 0-1 ampa; Decibels 20 to + 69 
in 6 ranges. Uses 1 precision resistors 
}-position function switch and 12-position 
range switch. Complete kit with Pakelite 
case, battery and teat leads. Shpg.wt., 2's Ibe 


Medel F.128. Knight 1,000 ohme/ volt 
VOM Kit. Net $14.25 
TES 
if your total kit order comes to over $45, 
yment Plan—only 10% down, 12 


= “ 
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Advanced Electronic Design 
New Printed Circuits 
Easy-View, Hi-Legibility Panels 
Professional Streamlined Styling 
Matched Instruments 


Premium Quality Components 
aK 


All Prices Net 
F. ©. 8. Chicago 


Model F-119 


s]]}> 


KNIGHT CAPACITOR CHECKER KIT 


‘Tests capacitors while they are still wired in the 
circuit! Saves time and trouble. Just press a 
button and the “magic eye” instantly shows 
opens and shorts. Checks by-pass, blocking 
coupling and filter condensers from 20 mmf to 
2000 mfd, even when the capacitor under test 
is wired with a resistance as low as 60 ohms 
Capacitors between .1 mfd and 2000 mfd may 
be tested even when in parallel with resistance 
as low as 2 ohms. Housed in the professionally 
styled Knight Kit case, sturdy steel in blue 
wrinkle finish with gray control panel. Complete 
kit, ready for easy assembly. Shpg. wt., 5 Ibe 
Medel F.119. Knight Capacitor Checker Kit 

Net only $11.65 


Model F-124 


187° 
KNIGHT 


RESISTOR-CAPACITOR TESTER KIT 


This new highly accurate tester meets the crit 
ical requirements of lab and service shop 
Measures capacitance and resistance; checks 
for opens and shorts in paper, mica and ceramic 
capacitors; shows power factor of electrolytics 
Large dial shows capacitance and resistance at 
a glance, balanced-bridge circuit with “magic 
eye” for correct dial setting. Measures power 
factor from 0-50 Tests capacitors with rated 
voltages applied. 5 test voltages: 50, 150, 250, 
350, 450. Capacity ranges: 10 mmf to .005 mfd, 
001 to .55 mfd, .1 to 50 mfd and 20 to 1000 mfd 
Resistance ranges: 100 to 50,000 ohme and 
10,000 ohms to 5 megs. Accuracy, + 10%. Auto- 
matic discharge feature prevents after-test 
shock. Complete kit with Knight professional 
portable case. Shpg. wt., 8 lbs 

Model F-124. Knight Nesistor-Capacitor 


Tester Kit. Net only $18.75 


USE HANDY ORDER FORM 
ON NEXT PAGE 
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better by far...easiest to build...and you SAVE MORE 


KNIGHT LOW-COST RF SIGNAL GENERATOR KIT 


An extremely popular kit, noted for ita wide range and exceptional sta- Medel §-145 
bility —saves you two-thirds the cost of a comparable wired instrument 75 
Delivers output on fundamentals from 160 ke all the way out to 110 me; $ 

useful harmonic output to 220 mec. Ideal for aligning RF and IF stages 

and for audio equipment troubleshooting. Also serves as TV marker 

generator when used with any sweep generator. Features the famous Colpitts circuit 
for high accuracy with negligible drift. RF output rated over 100,000 microvolts 
Output can be modulated at 400 cycles. Has built-in sine-wave audio oscillator with 
output jack for 400 cycle output. Maximum audio output, 10 volts. Jack for exter 
nal modulation; step and continuous-type output attenuators. Complete kit with 
professional portable case. Shpg. wt., 10 Ibs 

Medel F -145. Knight KF Signal Generator Kit. Net only $19.75 


BUILD WITH CONFIDENCE KNIGHT VISUAL-AURAL SIGNAL TRACER KIT 

remarkable value in a kit which permits Medel F.135 

* Crystal-Clear Instruction Manuals vimual and aural signal eat ing of RE iF $9375 
video an nudiw circuits oonte DO more 


* Exclusive “Step-and-Chek"’ than an audio signal tracer alone. ‘Traces 
the signal from the antenna to the speaker 


Building Method Reproduces signal at plate or grid connection of any 
* Exclusive “King-Size” Diagrams stage. Identifies and isolates “dead” stages. Features 


“ a high usable gain of 50,000; “magic eye” with calibrate 
* Exclusive “Spotlight” Pictorials attenuators for signal presence indication and atage-by 
stage gain measurements; built-in 4° PM speaker, KI 

SAVE MONEY! Depend on ALLIED—the probe for checking all stages; special audio probe tip 
- included; provides noise teat; built-in watt meter cal) 

world's largest Electronic Supply House— brated from 25 to 1000 watts; provision for external 

scope or VTVM. Complete kit with portable case 

Shpe. wt., 13 Ibs 

Model F.135. Knight Visual-Aural Signal 

Tracer Kit, Net only $23.75 


get the most for your test instrument dollor. 


Model F.137 


KNIGHT AUDIO GENERATOR KIT 


Save money — hav o oe equal to instruments 

at many times the price! Provides an ideal audio fre 

—- m . An se A -~ king = core ™ of ~~ i 10-WATT HI-FI AMPLIFIER KIT 

nen S equipment also checks ape aker eae. Model $.234 Famous for wide reap 20-WATT HI-Fl AMPLIFIER KIT 

voltage 10 volts co high wmp." Vuh todo ke Gen SONGS Se togrecaah Sepreduction | SOAS-F59 True hi-fi for iesst F 
ot ow cost. Only 0.5 volt $ 75 quency veapense, t | ne 

100 cps through the audit a pet 5 amplifier to full out- 34 to 20,000 cpa at 20 watts. 

driving 600 ohn ; 1 Henortion ! ¢ ot 20 watts 

note leval: tuner 


erator imp., 600 ol | _ hetortion from 


H 
i 

of Standards. Complet« Intermod. distort de ae db below 

profession oor © cnn ready to assernytyle « at full out 

Shpg. wt., 17 Ibe ol 

Model F.137. Knight A em } it. I $31.50 be 
commodate preamp kit. 
Speak trols: 
path S-abe acer Net $20.9 sation itiome for ctor. With compen: 

. 8 control “F Tecorda. 

Nose! $-235. Preamp Kit for above 23 ted from front panel. Shy 


Net 
$2.75 > aad 5-750. 20.Watt Hi-Fi Amplifier 
ore . Seiewd $94.75 
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Allied Radio Corp., Dept.1-4-5, 100 N. Western Ave., Chicago 80, Ill i 
KNIGHT "SPACE SPANNER” RECEIVER KIT Ship me the following KNIGHT Electronic Kits 


All-new 2-band receiver in easy-to-build kit form at a 
very low price. Pulls in thrilling short-wave (6 to 17 m« 
including foreign broadcast, amateurs, aircraft, police 
and marine radio, as well as standard broadcast. Band- 
switch selects broadcast or short-wave—no plug-in 
coils. Features: 4° PM speaker and beam power output 
for plenty of volume; headphone connections; band- 
spread for easy short-wave tuning; highly sensitive 
regenerative circuit. Tubes are 12A’T7 regenerative de 
tector and audio amplifier, 50C5 output; 35W64 rectifier. ——— = " —_e — 
Includes all parts and tubes; less only wire and solder 

For AC or DC operation. Shpg. wt., 44 tbe My check , money order is enclosed 
83 $ 243. Knight “Space Spanner” Kit. Net $13.95 


Quantity Description Model No 
Santee = = — 


Nome. 


Address 


ORDER TODAY =a ow 
ow ee bo M8 6 Be hee a Oe oe a ee 
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dont do it |An Extended Range 
the hard way! Signal Generator 


“ ~ 


ROTARY CABLE STRIPPER 


Model §$-1 


Fig. 1. View of the Eico 
mode! 324 sine-wave generator. 


This new extended range instrument may be used for 
troubleshooting all sections of a TV or radio set. 


Fig. 1, manufactured by Electronic the model 324 signal generator. As 
Instrument Co., Inc., is capable of may be noted here, the rf. oscillator 
|furnishing a modulated or unmodu- and the audio frequency oscillator, 

9 tents lated 1 f. sine-wave signal from 175 kc. which furnishes a 100-cycle modulating 

ae to 435 me. As such, it is a good single signal, are both Colpitts-type oscilla- 

a4 Peacd : signal source for radio and television tors. The 400-cycle audio signal is 

FAST servicing as well as other applications. available for test purposes by means 
SCCURATE e CLEAN The actual fundamental frequency’ of front panel connectors. The r-f. os- 
range of the instrument is from 150 ke cillator is plate modulated by the 400- 

to 145 me., on six separate tuning cycle signa] through a cathode follower. 

and Practically AUTOMATIC bands. A seventh band, from 111 me.to The r.f. output of the instrument is 

435 mc., is furnished by the third har- taken from the cathode circuit of a 
monic of the highest fundamental! band cathode follower. This makes for op- 


] rc r.f. signal generator shown in Fig. 2 is the schematic diagram of 


Cuts and strips the outer covering of coax 


cable without injuring the shielding 
Fig. 2. Schematic diagram of the Eico model 324 signal generator described in text. 
Cuts the shielding witheut pulling, fray 


ing or unbraiding. 


Cuts and strips the inner insulation and 


Measures just the right leagih of lead 
desired 


ideal for stripping all insulated wire and 
cable — as well as non-metallic tubing. 


— and its ONLY $372. 


A Must For Your Kit ~ 
Get One Today 
at your Parts Distributor. 


BLONDER-TONGUE LABORATORIES, INC. 
Dept. IM-4 Westfield, New Jerney 


Manufacturers of TV Cameraa, 
TV Amplifiers, Boosters, 

UNF Converters, TV Accessories 
and Originators of the Masterline 
and ‘Add-A-Unit’ 

Master TV Systemes. 
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MODEL 80-T * MOST ADVANCED PROFESSIONAL TUNER WITH COMPLETE AUDIO CONTROL 


Hit of the Audio Fairs! 


THE SERIES 80 


FISHER 


FM-AM TUNERS 


H“ are America’s first FM-AM tuners with TWO meters for micro- 
accurate tuning, just one of the many unique features that mark 
THE FISHER Models 80-T anc 80-R as the finest you can buy. They fol- 
low deservedly the unmatched reputation of their predecessors, Models 
70-RT and 50-R. The 80-T and 80-R are truly designed for the future, 


Outstanding Features of THE FISHER Series 80 


e The 80-T features extreme sensitivity (1.5 mv tor 20 db of quieting.) @ Separate 
PM and AM front ends, completely shielded and shock-mounted. @ Separate tuning 
meters for PM and AM @ 72-chm, plus erclasive, balanced 300-chm antenna inputs 
for increased signal-to-noise ratio. @ AM selectivity adjustable AM sensitivity 
better than | microvolt. @ Inherent hum son-measureble. @ Distortion below 0.04% 
for 1 volt output. eo 4 inputs, including separate tape playback preamp-equalizer, 
oe Six record equalization choices. @ Two cathode follower outputs. @ 16 tubes, 
(80-R: 13 tubes.) o 8 controls including Bass, Treble, Volume, Function, Equaliza- 
tion, Tuning, Loudness Balance, APC. @ Self powered. @ Magnificent appearance 
and workmanship. o Cassis Size 12% wide, 8%” deep less knobs, 6” high 
(80-R: 4° high.) @ NOTE: Model 80-R is identical to the ahove, but is designed 
for use with an external audio control such as THE FISHER Series 80-C. 


MODEL BO-R © FOR USE WITH EXTERNAL AUDIO CONTROL MODEL 80-T 


519930 


MODEL 80-R 


$1695° 


MAHOGANY OR SLONDE 


casinet: $4 795 


Write For FULL Details 


FISHER RADIO CORP. 


21-23 44th DRIVE 
LONG ISLAND CITY 1, N.Y. 


timum impedanc: 
the generator and thx 
it is connected 

Both coarse and fine r.f. attenuation 
are provided; the coarse attenuator is 
a step-type switch which includes two 
20 db stages of attenuation. The fine 
attenuator is a 200-ohm continuously 
variable pot. The 250,000-ohm potenti- 
ometer shown in the audio oscillator 
circuit of Fig. 2 is used to control the 
output voltage of the audio oscillator 
when the latter's signa! ised for ex- 
ternal test purposes. This pot also 
controls the percentage modulation of 
the r.f. signal when either the internal 
or an external modulating signal is 
used 

A few of the noteworthy mechanical 
highlights of this instrument, which is 
available in both kit and wired forn 
include the use of a copper-plated 
chassis as well, as li! filters for min- 
imum interferencs The band coils 
are turret mounted and slug tuned for 
accuracy A Plexiglas window with 
illuminated hairline is also furnished 

The extended range feature of this 
instrument permit localization of 
troubles in the tuner section of TV re- 
ceivers as well as othe uses. Use of 
the modulated r.f. signal, with the gen- 
erator set to the picture carrier fre- 
quency of any v.hf. channel, allows 
checking of the r.f. amplifier, antenna, 
and downlead. The signal from the 
generator is fed to the signal grid of 
the converter tube and if a horizontal 
bar pattern appears on the picture 
tube screen, then the previous stages 
are suspect, if no picture appeared 
previously. 

The Hico model 324 signal generator 
may be bought in kit form for $26.95 
or factory wired and tested for $39.95. 


ls 


SPEAKER SWITCHING 


By HENRY FISCHBACH 
Station WKJB, Mayaguez, P.R. 


ECENTLY the author was confronted 
with the problem of connecting two 
speakers of different impedances (8 and 
16 ohms ) to the output of a high-fidelity 
amplifier with the usual 4-8-16 ohm taps. 
Provision was required for switching in 
one or the other, or both, speakers to- 
gether. Lacking any «special switches, the 
problem was solved by using two double- 
pole, double-throw switches as shown in 
the diagram. 

The only compromise in matching is 
the use of the 4-ohm tap for the two 
speakers in parallel. The equivalent im- 
pedance is 54 ohms which results in a 
slight mismatch. ye 


How two d.p.d.t. switches are used to pro- 
vide flexible switching of two speakers. 


$'&S2—O0P0T 
SwiTCHES 


OuTPUT-n 


SPEAKERS 
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Frequency Modulated V.F.O. | 
(Continued from page 61) | 


! 


oscillator. The optimum setting of this 
control will vary from band to band 
and is best determined by on-the-air 
checks. The final setting will corre- 
spond to a deviation of approximately 
3 ke. at the operating frequency 

The construction of the unit, while 
inconventional, is quite simple and 
straightforward. The chassis is actual- 
ly a 4% x 4% inch aluminum plate. All 
the parts, including all the variable 
controls and tubes, are mounted on 
this plate. The plate is then mounted 
parallel to the front panel of a6x6x6 
nch utility box by means of four one- 
inch spacers. The tuning and deviation 
control shafts are then extended 
through the front panel. This one-inch 
spacing is enough to allow for the 

inder chassis” parts as well as the 
insulated flexible coupling necessary to 
extend the tuning shaft 

Because of the circuit position of C 
the rotor must be insulated from the 
chassis. This is most conveniently done 
with the capacitor specified by passing 
two No. 4 screws through the holes in 
the ceramic front plate of the capaci- 
tor and mounting it to the chassis 
through \-inch spacers. The rotor 
shaft hole in the chassis is drilled with 
plenty of clearance to insure that it 
will not touch the chassis. The flexible 
insulated coupling then extends the 
shaft to the front panel. In the inter- 
ests of rigidity and frequency stability 
another bearing on the front panel is 
provided for the shaft extending from 
the flexible coupling through the front 
panel 

The amplifier tuning coil L. is wound 
on a National XR-50 slug-tuned coil 
forn The 6-32 shaft out of the coil 

m is extended and adapted to fit a 
standard % inch knob by partially 
screwing a s inch threaded spacer 
long onto the coil form 
screw. This locked in place with a 
6-32 lock nut 


ibout one inch 


After the iit is constructed it is 
only necessa to align the unit to 


cover 3.5 to 4.0 me. in one sweep of the 


dial. Any one of a number of methods 


f 
ya 

can be employed, depending upon what 

equ pment is a iilable to the const C.- 


to A good calibrated receiver; a fre- 
quency meter, such as the BC-221; o1 
en another calibrated v.f.o. can be 
ised for calibrating purposes. What- 
ever the means, the procedure is iden- 
tical Set the v.f.o. to the low-fre- 
quency end, i.e., the plates of C, com- 
pletely meshed. Adjust L, until the 
f.o. output is 3.5 mec. Now set the 
v.f.0. to the high-frequency end of the 
dial, ix the plates of C, unmeshed 
Adjust C, until the v.f.o. output is 4.0 
me. It will be necessary to repeat this 
proce lure since the adjustment of C, 
upsets the adjustment of L, and vice 
ersa. However after repeating this 
dure a few times the v.f.o. will 


re 


cover the desired frequencies from 3.5 
to 4.0 me —- 
December, 1955 


AN EXCEPTIONAL, NEW THIRTY-WATT AMPLIFIER « HANDLES SIXTY-WATT PEAKS! 


It’s New! It’s Fabulous! 


re OP 
FISHER 


30-Watt Amplifier 


MODEL 80-AZ 


NOTHER FISHER FIRST our great new 30-watt amplifier with 
PowerScope, a Peak Power Indicator calibrated in watts to show 
instantly the peak load on your spc aker system, The new FISHER 


80-AZ Amplifier is the first with a positive indicator to prevent voice 
coil damage. The Model 80-AZ is magnificent in appearance and quality. 


Incomparable Features of THE FISHER Model 80-AZ 


eo High output less than 0.56% distortion at 30 watts; less than 06.05% at 10 watts 
Hendles 60-watt peaks. @ Intermodulation distortion less than 0.5% at 25 watts end 
02% at 10 watts. @ Uniform response 10 to 50,000 cycles; within 0.1 db from 
20 to 20,000 eyeles. g Power output is constant within 1 db at 30 watts, from 15 to 
35.000 cycles. @ Hum and noise level better than 96 db below full output! @ Three 
seperate feedback loops tor distortion end superior trensient response 
@ Unique cathode feedback cires ot triode perte with the efficiency of 
tetrodes. @ Output transiormer has interleaved windings end « g@rain-oriented steel 
core. 6 Three Controls: PowerScope, Z-Matic aad Input Level. 6 Handsome, brushed 
brass control panel (with sufficient cable for built-ia inmetalletions.) @ Tebe Com- 
plement: 1-—12AT7, 1--12ZAU7A, 2--EL-37, 1-—5V4-G, 1-—PowerSeope Indicator 
1-—HRegulator, @ 5- and 16-chm outputs. @ Size: 154) 2 4% «6% high, Waren: 22 Ibe 


Price Only $99.50 


Price Slightly Higher Weat of the Rockies 
WRITE TODAY POR COMPLETE SPECIFICATIONS 


FISHER RADIO CORP., 21-23 44th DRIVE + L. |. CITY 1 * N. Y. 


Superior’s new stream- 


Superior *s new 


Model 670-A 


SUPER METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: 


0.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts 
A.C. VOLTS: 0 to 15/20/ 150/200/1,500/3,000 Volts 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 
D.C. CURRENT: 0 to |.5/15/150 Ma. 0 to 1.5/15 Amperes 
RESISTANCE: 0 to |,000/100,000 Ohms 0 to 10 Megohms 
CAPACITY; 00! to | Mid. | to S30 Mid. 
checking quality of electrolytic condensers) 


REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms 


INDUCTANCE: 
DECIBELS: —é to +18 


16 to 7 Henries 7 to 7,000 Henries 
+14 to +38 +14 to +58 


lined Model TC-55 


(Good-Bad scale for 


ADDED FEATURE: 


Built-in ISOLATION TRANSFORMER 
reduces possibility of burning ovt 
meter through misuse. 


$9040 


NET 


The Mode! 670-A cores 
housed in 4 rugged, 
crackie-finished stee! 
cabinet complete with 
test leads and operat 
ing instructions. 


TUBE TESTER 


QUICKLY AND EFFICIENTLY TESTS RADIO AND TV TUSES INCLUDING: SEVEN PIN 
MINIATURES; EIGHT PIN SUBMINARS, OCTALS AND LOCTALS; NINE PIN NOVALS 


YOU CAN'T INSERT A TUBE IN THE WRONG SOCKET. 

Wt is impossible to insert the tube in the wrong socket when using 
the new Model TC.55. Seporate sockets ore wed, one for 
each type of tube bose. If the tube fits in the socket it con be 
tested 

“PREE-POUNT” ELEMENT SWITCHING SYSTEM. 

The Model TC-55 incorporates o newly designed element se- 
lector switch system which reduces the possibility of obsoles- 
cence to an absolute minimum. Any pin may be used as a filo- 
ment pin and the voltage opplied between thot pin ond any 
other pin, or evn the “top-cop.” 


CHECKS FOR SHORTS AND LEAKAGES BETWEEN ALi ELE- 
MENTS. 


The Model TC 
The Mode! TC 
for field colls 
and book of instructions 


55 provides o super sensitive method of check 


55 comes complete with operating instructions and chorts. Use it on the bench—vee it 
A streamlined corrying cose, included ot no extra chorge, accommodotes the tester 


‘5 


ing for shorts and leakages up to 5 Megohms between any 


and all of the terminols 


ELEMENTAL SWITCHES ARE NUMBERED IN STRICT AC- 
CORDANCE WITH R.M.A. SPECIFICATIONS. 

One of the most importont improvements, we believe, is the 
fact thot the 4 position fast-oction snap switches ore all num 
bered in exoct accordance with the stondord R.M.A. number 
ing system 

Thus, if the element terminating 

in pin No. 7 of a tube is under 

test, button No. 7 is used for 

that test 


Alout Testing Picture-Jubes... 


Tester sells for $15.85. But, if you believe thot Television is here 
to stay, then you must agree that the difference in price is more 
than justified by the many yeors of valuable service you will get out 
of this indispensable instrument 


which theoretically will con- 
Sounds 


Of course you con buy on “adapter 
vert your standard Tube Tester into o picture-tube fester 
fine—-but 
We do not moke nor do we recommend use of C.8.T. adapters 
because « Cathode Ray Tube is o very complex device and to 
properly test it, you need an instrument designed exclusively to test 
C. 8. Tubes and nothing else. As compared to o make-shift adapter, 
which sells for about five dollars, ovr Model TV-40 C.R.T. Tube 


Superior’s 


it simply doesn't work out thot way! 


incidentally, the Model TV.40 is the only low-priced C.8&.T. Tube 
Tester, which includes o real meter Neons ore fine for godgets and 
electric-line testers, but there is no substitute for o meter with an 
honest to- goodness emission reading scale 


how tous C R.T. TUBE TESTER 


Tests all magnetically deflected tubes...in the set...out of the set...in the carton! 
SPECIFICATIONS: 


* Tests all magnetically deflected picture tubes from 


7 inch to 30 inch types. 


* Tests for quality by the well established emission 
method. All readings on “Good-Bad” scale. 
EASY TO USE: Simply insert line cord into any 110 


volt A.C. outlet, then attach tester socket to tube bose 


(len trap need not be on tube) 
quality test 
switch down for oll leakage tests 


Throw switch up for 
read direct on Good-bad scale. Throw 


* Tests for shorts and 


leakages up to 5 megohms. 


$1585 
NET 


inter-element 


Model TV-40 CRT. Tube 
Tester comes absolutely com 
plete—nothing else to buy 
Housed in round cornered, 
molded bokelite case. Only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


eweorocor err er er rr Or rrr re eer er er eer errant 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. 0-189, 3849 Tenth Ave., New York 34, N. Y. 


Try any of the above 
instruments for 10 days be- 
fore you buy. If completely 
satisfied then send down 
payment and pay balance 
as indicated on coupon. 
No Interest or Finance 
Cherges Added! If not 
completely satisfied return 
unit te us, no explanation 
necessary. 
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llease 


the ! hi-cked 1 agree to pay down payment 


hiy balance a 


Address 


' when due | 
aymet shen ue 


jue and payable 


Name 


State 
) Model TY-4 


o 
63.85 withis 
monthiy for 


Total Price $45.66 
10 éaye Balance $4 00 
1 monthe 
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The Model 
TV-50 


-— A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


Black and White TV = Color TV 


A.M. Radio —*F. M.. Radio 


Amplifiers 


7 Signal Generators in One! 
R. F. Signal Generator for A.M. 
R. F. Signal Generator for F.M. 
Audio Frequency Generator 
Bar Generator 
Cross Hatch Generator 
Color Dot Pattern Generator 
‘Marker Generator 


SPECIFICATIONS: 


R. F. SIGNAL GENERATOR: 


The Model TV-50 Genometer provides complete coverage for 
A.M. and F.M. alignment. Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega- 
cycles to 180 Megacycles on powerful harmonics. Accuracy and 
stability are assured by use of permeability trimmed Hi-Q coils. 
R.F. is available separately, modulated by the fixed 400 cycle 
sine-wave audio or modulated by the variable 300 cycle to 20,000 
cycle variable audio. Provision has also Leen made for injection 
of any external modulating source. 


VARIABLE AUDIO FREQUENCY GENERATOR: 


In addition to a fixed 400 cycle sine-wave audio, the Model TV-50 
Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. This service is used for checking distortion in 
amplifiers, measuring amplifier gain, trouble shooting hearing 
aids, etc. 


BAR GENERATOR: 


This feature of the Model TV-50 Genometer will permit you to 
throw an actual Bar Pattern on any TV Receiver Screen. Pattern 
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars. 
A Bar Generator is acknowledged to provide the quickest and 
most efficient way of adjusting TV linearity controls. The Model 
TV-50 employs a recently improved Bar Generator circuit which 
assures stable never-shifting vertical and horizontal bars. 


CROSS HATCH GENERATOR: 


The Model TV-50 Genometer will project a cross-hatch pattern 
on any TV picture tube. The pattern will consist of non-shifting, 
horizontal and vertical lines interlaced to provide a stable cross- 
hatch effect. This service is used primarily for correct ion trap 
positioning and for adjustment of linearity. 


DOT PATTERN GENERATOR (For Color TV) 


Although you will be able to use most of your regular standard 
equipment for servicing Color TV, the one addition which is a 
“must” is a Dot Pattern Generator. The Dot Pattern projected 
on any color TV Receiver tube by the Model TV-50 will enable 
you to adjust for proper color convergence. When'all controls and 
circuits are in proper alignment, the resulting pattern will consist 
of a sharp white dot pattern on a black background. One or more 
circuit or control deviations will result in a dot pattern out of 
convergence, with the blue, red and green dots in overlapping 
dot patterns. 


MARKER GENERATOR: 


The Mode! TV-50 includes al! the most frequently needed marker 
points. Because of the ever-changing and ever-increasing number 
of such points required, we decided against using crystal holders. 
We instead adjust each marker point against precise laboratory 
standards. The following markers are provided: 189 Kce., 262.5 Ke., 
456 Ke., 600 Ke., 1000 Ke., 1400 Ke., 1600 Ke., 2000 Ke., 2500 
Ke., 3579 Ke., 4.5 Me., 5 Me., 10.7 Me. (3579 Ke. is the color 
burst frequency.) 


The Model TV-50 comes abso. 50 
lutely complete with shielded 
leads and operating instructions. 
Only NET 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


Try it for 10 days before you buy. 
If completely satisfied then send 
$11.50 and pay balance at rate 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. 0-189, 3849 Tenth Ave., New York 34, N.Y. 


Please rush one Model TV-50. |! agree to pay $11.50 


of $6.00 per month for 6 months. 
No interestor Finance 

other charges, provided | send my monthly payments when 
Charges Added! |f not com- due. lt is further understood thet should | fall to make 


payment when due, the ful! unpaid balance shall become 
wummediately dve ond payaobie 


within 10 doys and to poy $6.00 per month thereotter 


t is understood there will be no finonce, interest of any 


pletely satisfied return unit to 


us, no explanation necessary. 


December, 1955 


DOUBLE 


MANPOWER 
WITH SAME PAYROLL 


97" 


Less Batteries 


by using a Radion 
BATTERY OPERATED 

Field Strength Meter 

on TV Antenna Jobs 


Let one man do the work of two—in 
less time, with greater accuracy. He 
can take the meter on the roof, locate 
and orient the antenna by himself- 
even before running lead-in. On master 
antenna systems he checks each out- 
let, quickly, without guesswork. This 
efficiency reduces call-backs, builds 
confidence, makes larger profits. 


If you are using two men on an- 
tenna jobs now, a Radion FSM No. 
5000 can pay for itself in three weeks 
time. Ask your parts distributor or 
write for folder. 


S 


THE RADION CORPORATION | 
Dept. NM, 1130 W. Wiscensin Ave., Chicege 14, MH. | 
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Shielding 


(Continued from page 49) 


do not line up with practical circuit 
performance 

Large degrees of shielding are pro- 
vided by concentric arrangements of 
either magnetic shields or 
alternate magnetic and electromag- 
netic shields, as shown in Fig. 4. In 
their best formation each one should 
be a complete shield symmetrically 
spaced from its neighbors as shown in 
Fig. 4A 

However, practical construction and 
the economics of production make this 
rather expensive to produce and, con- 
compromise such as that 
shown in Fig. 4B is used, where a suc- 
cession of nesting cylinders is used 
and usually spaced so as to retain 
symmetry 

If three such cylinders are used to- 
gether and each one provides 30 db of 
shielding by itself, the over-all shield- 
ing should add up to the region of 90 
db, assuming there is no interaction 
between one shield and the next. This 
arrangement may work quite success- 
fully provided the field against which 
it is shielding is uniform 

Fortunately for test purposes the 
specified field is a uniform one, pro- 
vided by a number of turns of wire 
on a framework a foot square, with 
the shielding under test placed at the 
center of the framework. Here the 
field makes a close approximation to 
uniformity and is of accurately pre- 
dictable field strength 

With a carefully balanced out con- 
struction of the simplified variety the 
shielding may be quite effective in 
whichever’ direction the unit is 
oriented. However, if the field is non- 
uniform, which is far more the usual 
condition, as for instance where the 
field is radiating from a power trans- 
former, shown in Fig. 5B, the symme- 
trical distribution of the fleld through 
the different shields comprising the 
nest will no longer follow, and the 
asymmetry will tend to exaggerate the 
transmission of the field through the 
combination of shields. 

Measurements have shown that un- 
der these circumstances sometimes a 
combination of shields intended to pro- 
vide a 30 db-per-stage reduction will 
provide less than 30 db for the whole 


successive 


sequently a 


Fig. 5. How the field used for testing a 
shielding differs from practical interfer- 
ence fields. (A) Standard frame produc- 
ing a symmetrical field around the test 
position. (B) A typically distorted field 
which is olten encountered in practice. 
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Need a Tube Tester? 


FOLLOW THE 
LEADER... 


eae £/C Om 
YY YY 


TUBE TESTER #625 
KIT $34.95 Wired $49.95 


© 1955 


®@ Tests lates! 
600 mil 
series 
string type 
tubes. 


More Servicernen buy EICO TUBE TESTERS 
—in KIT and wired form — than any others 
sold through distributors. Why? cause 
EICO gives you the MOST walue at LOW- 
EST cost. 


© Test all conventional & TV tubes and pilot 
lights 


© 10 individual lever-type element switches 


¢ uminated anti-backlash rollchart kept up-to 
date by EICO’s Engineering Dept. ~~~ 


« 444" meter, 3-color “Good-Bad” scale 


e Line-adjust control. Blank socke? for new tubes 
Protective overload bulb 


In stock at your local jobber. Write for free 
Catalog RT-12 Prices 3% higher on West Coost 


WHOSE 


TURNTABLE 


WAS THE HIT 
of the 


AUDIO SHOW? 


Turn to 

Page 125 

For The Most 
Important 
Turntable News 
Of The Decade! 
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nest, although one stage by itself may 
still show as much as a 30 db reduc- 
tion. This is due to the fact that the 
outermost shield, being asymmetrical, 


distorts the original field further from | 


its original distorted condition and the 
successive shields never succeed in get- 
ting the field straightened out again. 


Combined Core and Shield 


An interesting construction providing 
quite a useful degree of shielding is 


shown in Fig. 6. Here, instead of using | 
either of the’more usual types of core | 


construction, the core is built up of “F” 
laminations so as to provide a single air 
gap in the center leg. With the usual 
construction, either from two different 
sets of “E” laminations, or from “E” 
and “I” laminations, the reluctance, 
through all three legs of the magnetic 
structure is approximately equal, and 
so any magnetic field reaching the 
laminations will divide itself so as to 
pass a component, of from % to % of 
the total, through the coil. Using the 
“F”’ laminations, there is a low reluc- 
tance path each way around the coil, 
of approximately equal reluctance, and 
a high reluctance path through the 
center of the coil. Consequently any 
field reaching the core assembly will be 
diverted around the coil 

This construction can be as effective 
as a complete shield. If this assembly 
is then symmetrically mounted in a 
single further shield, the total shield- 
ing is as effective as two of the more 
normal types of shield, and has the 
added advantage that it does not dis- 
criminate against the practical type of 
non-linear field. In other words, it 
gives us results under practical cir- 
cumstances as good as the test figures 
show, which the other constructions 


often do not. —30- 


Fig. 6. Use of a special core construction 
to combine the functions of core and shield- 
ing. (A) Distribution of interference flux 
in normal laminated core. (B) Reduction in 
center limb using “F” type laminations. 
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THE ONLY STUDIO-QUALITY 
RECORDER UNDER S300! 


If you want to make studio-qual- 
ity tapes and have less than $300 to 
spend for equipment, there is only 
one tape recorder you can buy—the 
DeJUR Dual Professional! 

The DeJUR Dual Professional, op- 
erating at an economical speed of 
7% ips (up to 90 minutes pp 
time for less than the cost of a good 
LP record!) equals or exceeds the 
performance of high-priced profes- 
sional recorders, operating at 15 ips! 

We invite you to compare the 
DeJUR Dual Professional with the 
most expensive tape recorder made. 
Listen to both in an A-B test. We're 
sure you won't be able to tell the 
difference! 

Here are a few of the specifica- 
tions (checked by an independent 
engineering firm and confirmed by 
the testing laboratories of America’s 
leading high fidelity distributors) : 


FREQUENCY RESPONSE. At 7% ips, 
40 cps to 16,000 cps, + 2 db. At 3% 
ips, 50 cps to 10,000 cps, + 2 db. 
SIGNAL TO NOISE RATIO. Noise is 
down 55 db. (equalling or exceeding 
the figure for recorders priced at 
$600 and up!) 


WOW AND FLUTTER. Less than 0.1% 
at 7% ips, 0.2% at 3% ips (The com- 
petitive recorder closest in perform- 
ance has 0.25% and costs $100 more!) 
Such a low figure is made possible 
by the use of a heavy-duty, dual- 
speed, reversible hysteresis motor 
(not a 4-pole motor) which is inde- 
pendent of line voltage fluctuations. 


EQUALIZATION. Professional 
NARTB equalization is gen sO 
that the new commercial pre-re- 
corded tapes can be played back with 
perfect “broadcast” fidelity. 


INSTANT TRACK SWITCHING. Four 
Separate heads are used — an erase 
head and a record-playback head for 
each of the dual tracks. When the 
end of the reel is reached on the 
first track, simply press a key and 
the tape motion is reversed, auto- 
matically recording or playing back 
the record track. Anyone who has 
fussed and fumed while changing 
reels in the middle of a ae 
will greet this feature with cheers! 


ELECTROMAGNETIC DYNAMIC 
BRAKING. No belts, pulleys or 


clutches to get out of order and de- 
teriorate performance! Instantan- 
eous stops in record-playback, '4" in 
fast wind — without tape stress or 
strain! 

ILLUMINATED TAPE COUNTER. 
Clock-like dial indicates footage so 
accurately tape can be indexed to a 
single note! 


AUTOMATIC STOP. By the use of in- 
expensive DeJUR Aluminum foil 
leaders, tape motion can be stopped 
automatically at the end of a reel. 


PUSH-BUTTON KEYBOARD. All func- 
tions are controlled by relays actu- 
ated by piano-type keys for simple, 
easy operation. 
INPUTS, 2 high, 1 low inpedance 
These are just a few of the many 
specifications which make the DeJUR 
Dual Professional the only logical 
choice of the serious high-fidelity 
enthusiast. 


DeJUR Dual Professional Tapedeck 
ready to plug into your high fidelity 
system—only $299.50 audiophile net 
Also available in 
handsome, scuff- 
proof carrying 
case complete 
with built-in 6- 
watt power am- 
plifier, 2 electro- 
static speakers, 
3 PM speakers , 
and wide range 
cardioid micro- 
hone for only 
379.50 audic- 
phile net. 


AVAILABLE ACCESSORIES. Remote 
control foot switch $19.50 DeJUR 
wide-range cardioid mike $29.50. 


WRITE FOR COMPLETE SPECIFICATIONS 


De JUR-AMSCO CORPORATION 
Dept. RTN2, Long Island City 1, N.Y. 


NOTHING COMPARES WITH A 


Dual Professional 
TAPE RECORDER 


Features the highest front-to-back 
ratios ever recorded for any 
TV antenna: 


@ Low band: from 20:1 to 50:1 
relative VOLTAGE 
High band: Up to 13:1 relative 
VOLTAGE. 
High gain: Low band, 7 to 9 DB. High 
band, 8.5 to 10.5 DB. (Single bay fig- 
ures), Balanced for COLOR. 


Ends co-channel interference ! Description List Price 
lew Bond “2 o “. 


Knocks out “Venetian Blinds’! Model No. 1026 | 40.97 
Covers ch. 2-4 

: ” ” High Bend "K.O.”, 

Channel Masters “K.0." puts an INVISIBLE pt Mo. 1073 16.67 


BARRIER in the path of rear signals, pre- Silinee dh ia 


venting co-channel interference. The “K.O.” Brood Band KO”. 
is completely preassembled with time-saving Model No. 1023*| 57.64 
. ‘ ‘ c ‘ 
Snap-Lock” Action. 100% aluminum grvore ch. 2-43 
*in this model, High end low Bend 
sections ere joined with a Tenne-Tie 


(furnished) 


LICENSED BY KAY-TOWNES ANTENNA CO, ROME, i . — 


provides you 
C 
The “pier 


New expanded ACCESSORIES 
program! Channel Master now 
* “Super-Sembled”! becomes the first and only 
manufacturer in the industry 


e Re-designed! that can supply you with every- 
thing You need for an antenna 
Better than 
ever! 


Channel Master's Super Fan is the original fan antenna 
Famous for its superb quality, it has been in continuous demand 
for six years. Millions are in current use. 


© Assembles with NO HARDWARE or tightening. 
— f — © Massive, heavy-duty, molded fan head. Unaffected by 


—_ "Ts Co Sean the iC am moisture and extreme temperatures. 


yaa #0 43 rae sa Reinforced elements. External sleeves prevent breakage. 
a0 22:22 rea 708 
A ai baa had ; 


webbie, 


t CHANNEL MASTER CORP. itterice ». « 


the world s largest monufocturer of television antennas and accessories 


The first TV wire strands 
to give you the y, () oad 4 

uct 
benefits of reer 


(20/33 pure copper). 
e 
with 


EVERYTHING 


but the roof! 


installation. From now on, 
guarantee customer satisfac- 
tion with a COMPLETE 
CHANNEL MASTER 
INSTALLATION — 
FROM TOP TO BOTTOM. 


All populer types ond sizes available, including full assortment of speciclized 


hordwere. See your Channel Master distributor 


Channel Master wire — at 
REGULAR prices — is the 
finest, most flexible trans- 
mission line you have ever 
handled. Complete range 
of web thicknesses avail- 
able. Colorful 
packaging. 


display 


Two outstanding lines: 
(both featuring exclusive 20-strand conductor) 


“TWIN TWENTY” 


Marked every 10 feet. © Full width. 
Saves time, ends @ Available in silver or 
waste. brown. 


“CHALLENGER” 


@ Pure VIRGIN 
polyethylene. 


Fine quality transmission line at today’s VERY LOWEST PRICES. 


SSTANL i’ insulators 


Featuring this revolutionary 
new 2 in ¥ screw thread design! 


Eliminates the need for stocking separate machine 
and wood screws. Cuts your inventory investment 


in standoffs by more than 65% 


Needle sharp point, made possible by finer 
thread. Easier to work i wood. Prevents slip- 
ping on mast. 


STANDOUT buckle has 8 machined threads. 


Convenient “Taper-Tip” strapping, available 
in galvanized or stainless steel. 


ads. 
fe 


Copyright 1955, Channel Mester Corp 


PC AMP-PREAMP 
Harmon-Kardon, Inc., of Westbury 
Long Island, New York, is now offering 
a low-priced amplifier-preamp that em- 
ploys printed circuitry throughout 
The “Prelude” Model PC-200 includes 
many circuit features normally found 


only in more expensive units 
dered, copper-clad laminated phenolic 
board is used for all wiring yet is so 
arranged that mechanical disassembly 
can be made whenever necessary 
Rated at 10-watts output, this ampli- 
fier includes a preamp with inputs for 


Dip sol- 


phono, tuner, as well as tape input 
which provides correct preamplifier 
equalization for tape recorder heads. A 


tape output, unaffected by the tone 
controls, is also featured 
TEN-WATT AMPLIFIER 
Munston Manufacturing Co., Beech 
Street, Islip, New York, is now in pro- 
duction on a new 10-watt amplifier 


which is being marketed as the “Maes- 
tro.” 

The new unit incorporates the com- 
pany'’s “Dynamic B-T” circuit which 
offers a specially-designed dynamic 
control of bass and treble response plus 
calibrated tone controls 

Frequency response is 20 to 20,000 
cps, % db. Equalization is continu 
ously variable. Tape and phono tone 
controls are provided, Although the 


amplifier 
Bia" 


x Din” x 


measures only 3%" 
adequate output is provided for 
even the largest living rooms 


NEW AMSCO TAPE RECORDER 

DeJur-Amaco Corporation, 4501 
Northern Boulevard, Long Island City 
1, N. Y¥., recently unveiled a medium- 
priced tape recorder which is powered 
by a heavy-duty hysteresis motor 

The recorder, Model TK-820, is a 
dual-track unit with push-button track 
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reversal. This latter feature permits 
recording or playback on either track 
of a tape without rewinding or re- 
threading 

The synchronous reversible hystere- 
provides two speeds for re- 
cording at either 3% or 7'% ips. Instan- 
taneous starts and stops are possible 
by means of dynamic electromagnetic 
clutches and which eliminate 
tape strain and stress 

All functions of the 
electronically controlled through a pi- 
ano-type key switchboard relay opera- 
tion. Other features include four sep- 
arate erase and record-playback heads 
a magic eye level indicator for re- 
cording, and a frequency compensated 
loudness control for playback. A special 


sis motor 


brakes 


recorder ar¢ 


input selector switch allows three sig- 
nal sources to remain permanently 


connected 


KARLSON ENCLOSURE 
Karlson Associates, Inc., 1610 Neck 
Road, Brooklyn 29, New York, is now 
offering a new line ot*soudspeaker en- 
closures utilizing the firm's patented 
principle 
These 
cally for use with 8 


enclosures, designed specifi- 
makes 
possible good bass and definition of tone 
unit which will fit in a bookcase 
different models cur- 


The basic unit is an 


speakers 


in a 
There are five 
rently availabl 
There is a fac- 
issemblied kit in unfinished wood 
a painted unit available 


easy-to-assemble kit 
tory 
in three colors 
and a deluxe 


model finished in eithe 


blonde or mahogany plastic, in the line 
is well 
The kit comes complete with all 


necessary ready for as 


and glue are 


parts precut 
Only a hammer 
necessary for the assembly. The assem- 
bled unit weighs about 15 pounds and 
x 11%" x 10” 

A 32-page booklet describing this new 
line is available without charge. Write 


sembly 


measures 17% 


the company direct and ask for Book- 


let 139 


PORTABLE TAPE RECORDER 

A new low-cost, lightweight portable 
tape recorder, the Model 555, has been 
developed for the market by 
Telectrosonic Corporation of 35-18 37th 
Street, Long Island City 1, New York 

The recorder provides simplicity of 
operation with dual track recording at 
3% ips; fast forward and rewind; es- 
sentially flat frequency response; full 


hour recording on a single 5” reel; re- 


mass 


level 
threading for foolproof operation 
Accessories provided include a crys- 


cording indicator and easy 


tal type microphone with stand; cord 
for recorder connection with radio 
phonograph, or telephone; 5” reel with 
tape; pickup reel line cord 

The entire unit is housed in a two 
tone airplane cloth, luggage-type car- 
rying case measuring 7” x 10” x 11%’ 
and weighing slightly less than 16 
pounds 


and an a« 


RECORD REPRODUCER 

Altec Lansing Corporation, 9356 San- 
ta Monica Boulevard, Beverly Hills 
California, has recently added the 
Model 901A record reproducer to its 
line of audio equipment 

This new unit 
either blonde or mahogany cabinets, 
contains the firm's A-339A 10-watt am 
plifier and control preamp, a Collaro 
three-speed changer, and a dual-stylus 
G E 

The 901A “Melodist is designed to 
be used with any of the 


which is available in 


variable reluctance cartridges 


company s five 


J 
complete speaker systems. The repro 


ducer itself contains no speaker system 


TRANSCRIPTION AMPLIFIER 
Hermon Hoamer Scott, Inc., 385 Put 
nam Ave., Cambridge 39, Mass., is now 
offering a new mode! of its 99 amplifier 
as the Model 99-B 
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The new unit offers a full 22-watt 
power amplifier plus a flexible equal- 
izer-preamp in one compact case. A 5- 
position record compensator equalizes 
virtually all records. An adjustable 
rumble filter and record scratch filter 
reduce record noise and turntable 
rumble 

Two magnetic inputs, switched on 
the panel, allow the use of both changer 
and turntable. Special provisions for 
playback of recorded tape through the 
amplifier are also included. Separate 
bass and treble controls each offer both 
boost and attenuation. Continuously 
variable loudness compensation, with 
volume-loudness switch, gives perfect 
tonal balance at all listening levels 
There is an input selector switch for 
two’ magnetic pickups, crystal or con- 
stant amplitude pickup, three high- 
level inputs, and NARTB tape play- 
back 

Frequency response is flat from 20 to 
30,000 cps. Hum is better than 80 db 


below maximum output and harmonic 
distortion is less than 88 per-cent. 


MINIATURE RIBBON MIKE 

Fenton Company, 15 Moore St., New 
York 4, N. Y., is expanding its line of 
miniature ribbon mikes for broadcast, 
studio, and general-purpose applica- 
tions with the Danish-built B&O-50 
unit 

This new 50-ohm impedance pres- 
sure gradient full-bass mike is the 
third ribbon mike to be offered by the 
company this year. It has a perfect 
figure-8 directional pattern and amaz- 
ing sensitivity. The mike uses aniso- 
tropic permanent Ticonal E magnets 
in a special and novel magnetic circuit 
having only negligible leakage 

The mike includes a three-way switch 
which offers “close-talk,” “music,” and 
off” positions, and a ball swivel mount- 
ing for easy tilting in any direction. The 
snap-action stand connector, with 
standard %” x 27 threads, is simply 
attached to standard mike stands and 
booms. The mike is shipped with 20 
feet of shielded, balanced, 3-conductor 
cable 


NEW TYPE TONE ARM 

Bard Record Company, Inc., 6 Me- 
chanic St.. New Rochelle. N. Y.. is now 
introducing its new “Ortho-Sonic V/4" 
tone arm to audiophiles, broadcasting 
stations, etc 

According to the manufacturer 
tracking error has been completely 
eliminated since the cartridge moves 
radially from the edge to the center of 
the record. The stylus will not scratch 
the record since the cartridge is never 
touched by hand. With a slight tilt 
of the arm the stylus is either placed 


(Continued on page 124) 
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COMPOSITE VIDEO GENERATOR 


-«» PAYS FOR ITSELF QUICKLY 
Through time saved in TV Trouble-Shooting 


GENERATES ACTUAL TV 
COMPOSITE WAVEFORM 


j ‘ 


a 


(plus 11 other patterns 
and waveforms) 
The 650C is no ordinary bar-dot generator . . . it is the most complete composite video test instrument 


ever built... it is the perfect answer to your need for a quick and accurate method for isolating and 
identifying trouble in any stage of o TV receiver. 


Enthusiastically accepted everywhere, the 650C has proven repeatedly thot it poys for itself quickly 
through time saved in trouble-shooting. No single instrument has ever offered so many useful features 
to provide exceptionally fast and occurate methods for locating TV troubles. 


Easy to Use: 


Horizontal ond Vertical Framing Frequencies . . . this feature, for the first time, enables you to in- 
telligently attack deflection circuit troubles such os horizontal streaking and horizontal foldover 

RF Output ... covers all low and high channels ond is calibrated directly in microvolts for sensitivity 
measurements to permit receiver adjustment for fringe or overload operation. 

Actual TV Transmitter . . 
receiver. 


. @ composite TV signol or program can be placed on any channel of o TV 


Signal Tracing ... the 650C is especially useful for signal tracing stage by stage from antenna to 
picture tube or for use in substitution techniques to by-poss ony stage in quickly isolating troubles 


The 650C generates on actucl Composite Video woveshape, 60 cycle Vertical Sync Pulse, 900 Cycle 
Pulse, 60 Cycle Vertical Sawtooth . . . plus, individual patterns at any signal strength within 0-10,000 
microvoits. (Vertical or Horizontal Lines, Cross-Hatch, White or Black Dots or Framing Freq sencies only.) 


Other Uses... @ Trouble-shoot and adjust AGC circuits, video amplifiers and audio -ircuits 
Proper deflection yoke or ion trop adjustment e@ Trouble-shoot sync circuits, verticn! of horizontal 
deflection circuits @ Check frequency response of o receiver @ Set linearity and size to proper 
espect ratio @ Set vertical and horizontal hold controls in absence of a station on the oir @ Drive a 
TV camera or monoscope ond re-broadcast on any one of the VHF channels @ Detect Hum in the 
Video Amplifier e@ identify poor isolation between horizontal and vertical deflection circuits includ 
ing the high voltage section @ Converge Color TV receivers @ Anclyze integrating and differen- 
ticting circuits @ No external sync is required. 


Years of top HICKOK engineering and fleld testing were spent in perfecting and proving this remark- 
able piece of equipment. 


Call your necrest Parts Jobber for a demonstration ... or write direct for new 68 poge book covering 
oll applications of the remarkable 650C. 


THE HICKOK ELECTRICAL INSTRUMENT COMPANY 
10524 Dupont Avenve + Cleveland 8, Ohio 
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that to transmit and receive AM sig- 

nals, the carrier at the transmitter 
may be removed or suppressed if at the 
receiver detector a locally generated 
carrier is re-inserted. It also has been 
known that it is not necessary to trans- 
mit both sidebands of the AM signals, 
since one sideband contains the same 
amount of intelligence as the other. 
This is the basic concept of the single 
sideband ‘suppressed carrier mode of 
radiotelephone transmission which has 
been used commercially for a number 
of years in long distance carrier tele- 
phone systems as well as for transat- 
lantic radiotelephone circuits 

The major advantage of SSB results 
from the fact only one half the spec- 
trum space is required since only one 
sideband generaily is used. As the re- 
ceiver is then only required to pass one 
sideband, its selectivity may be reduced 
from 6 ke. to 3 ke. for a speech chan- 
nel, thus improving the signal-to-noise 


l' HAS been known for many years 


DOTTED PORTION SHOWS RESPONSE AT 


ANTENNA OF 41-30 


my 


49KC SIKC " Sone S9KC 
FREQUENCY IN KC 

Fig. 1. Response curve of the 50 kc. single- 

sideband filter used with the Model HT.30. 


By FRITZ FRANKE 
The Hallicrafters Company 


Engineering details on the commercially-available single 
sideband equipment pictured on this month's front cover. 


ratio at the receiver. As the receiver 
must supply a substitute carrier to re- 
place the carrier removed at the trans- 
mitter, this local carrier also will be 
relatively free from noise with still fur- 
ther improvement in signal-to-noise 
ratio 

Many different approaches to calcu- 
lating the over-all circuit improvement 
by the use of single sideband over AM 
have been made. All show increases of 
at least 3 db and some range higher 
than 9 db. Thus, the effect of SSB can 
be considered equivalent to increasing 
the output power of an AM transmitter 
from two to eight times. For amateur 
application, a conservative rating of 
500-watt plate input SSB final ampli- 
fier is equal to a 1000-watt high level 
AM stage. On a power output basis 
these same units would produce about 
330 watts peak envelope power and 
700 watts carrier, respectively. 


SOKC 
BAL MOD 


SOKC AMP 
6BHE 


(ST MIXER 
6BHE 


Ht 


Fig. 2. The 50 kc. sideband filter system of the Model HT-30. Refer to the text. 


Actually, any receiver equipped with 
a beat frequency oscillator may be 
used to receive SSB. However, a re- 
ceiver which has been designed with 
SSB requirements in mind will give 
better performance without impairing 
its functions for AM and CW. As the 
receiver must supply a local carrier to 
detect the SSB signal, it is easy to em- 
ploy the b.f.o. for this carrier source. 
The b.f.o., as well as the receiver itself, 
must be stable since the local carrier 
and converting oscillator must remain 
at least within 50 cycles of the 
equivalent untransmitted carrier. As- 
sume that a 14,300 kc. SSB signal is 
tuned in; the b.f.o. and receiver must 
remain stable to 1 part in 143,000. Fur- 
thermore, to obtain the maximum de- 
tection efficiencies, the b.f.o. voltage de- 
livered to the detector must be 5 to 10 
times greater than that required for 
CW reception. 

Two basic systems are available for 
the generation of SSB signals at the 
transmitter: These are the filter sys- 
tem and the phasing system. Commer- 
cial interests have employed the filter 
system which was the first to be de- 
veloped. Much can be said in its favor 
because of its stability in suppression 
of unwanted sideband energy. For cer- 
tain limited applications, the phasing 
system has merit when carefully op- 
erated but it is doubtful if the un- 
wanted sideband energy can be sup- 
pressed as well as in the filter system 
unless special care is taken. 


Fig. 3. Functional block diagram of the HT-30. A total of eighteen tubes is used along with two rectifiers and one regulator tube. 
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TELCO SCOUT 3 TELCO DOUBLE V TELCO U-TYPE TELCO DOUBLE V TELCO STAND-OFF 
ANTENNA ANTENNA DOUBLE V ANTENNA WINDOW -TENNA “EVE-OPENER” 


Eight elements; for low channels Adjustable UHF AVHF. Channels 2-83 Adjusts to any V angle, VHF -UNF UHF VHF; mounts on window frame Handy tool for faster installing 


Mo. A-180 MET $3.30 Mo. A-9010 WET $3.75 Mo. A-9017 WET $3.57 Wo. A-9057 WET $5.37 Me. 8450 WET $0.75 


yA 4 


TELCO UNF TELCO HI-LOW TELCO E-Z TELCO E-Z KANT- TELCO E-Z DRIVE-IN TELCO DUPLEX 
GOLDEN YAGI DIPOLE ANTENNA STAND-OFF By ed STAND-OFF STAND-OFF STAND-OFF 


16- element style, cut to channel Pre-assembied; VHF chs. 2-13 UHF-VHF 3'4" machine screw * 3-way, 9 staintess strap Hardened metal 3'," drive "in-line duplex wood screw 


Ne. A-325 KET $4.92 We. A-250 WET $5.22 EZ-8031 NET $4.80/C £1-8396 WET $0.33 EZ-8751 WET $0.15 tho. 8225 WET $0.15 
ptsh For These 
SERVICE AIDS 


TELCO POCKET — Your Jobber TELCO UNIVERSAL 
TUBE CHECKER LEAD-IN TUBE 


Series fil. and continuity tester Fits *%" hole, 14° wall, brown 


Ne. 9270 WET $2.75 No. 8958 WET $1.17 


a 


TELCO TV SET TELCO TRIPOD TELCO CHIMNEY TELCO VENT TELCO UNIVERSAL TELCO FITZ-ALL 
ROLL-AROUND TOWER BASE MOUNT BRACKETS MOUNT RIDGE MOUNT MOUNT 


Fits all sets, easy to install Supports 10’ masts without guys Cast alum. pair for 1'4" masts Holds mast to 2° to 4° vents Adjustable to peaks fat roots Use anywhere masts to 


Mo. 8957 WET $5.97 Me. 9063 WET $4.17 Mo. 8001 WET $4.05 Wo. 8802 WET $1.35 Mo. 8906 NET $1.17 Ne. 8804 WET $1.77 


a” & & 


TELCO 3-WAY TV TELCO GROUND TELCO UNIVERSAL TELCO ACRYLIC TELCO SPECIAL TELCO DELUXE 
LINE KLIP ROD LIGHT. ARRESTOR SPRAY-KOAT LIGHT. ARRESTOR LIGHT. ARRESTOR 


For straight, side, plug-in (RCA 4 ft. long, %" diameter UL approved; UNF and VHF Fast drying outdoor indoor use For 300 450 ohm open tine, UL For alttypes TV lines. VHF A UNF 


No. 9015 NET $0.13 Mo. 8929 WET $0.81 We. 9242 WET $0.45 Wo. 8665 WET $1.19 Mo. 8640 WET $0.60 Woe. 8642 WET $0.75 


FREE! 
’ . 
> Your copies of all current TELCO 
P Catalogs. Send postcard today! 


TELCO RIGID-TYPE 
TV BASE 


Smart wrought black finish Galvanized straps , masts to 144" mount, masts to 1! 


Mo. 9082 MET $3.57 Me. 9218 NET $2.37 Ne. 9243 wET $3.00 


TELEVISION HARDWARE MFG. CO. 


Division of General Cement Mfg. Co. « 904 TAYLOR AVENUE «© ROCKFORD, ILLINOIS 
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MAKE 
YOUR 
OWN , 


/ 


HIGH | of 
FIDELITY 
RECORDS 


3315, 45 or 78 rpm 


cea 


| FROM YOUR FAVORITE 


HIGH FIDELITY 


| TAPE RECORDINGS 


WITH THE 


REK-0-KUT 


ALL, 


AND PLAY THEM BACK 
ON ANY PHONO SYSTEM 


i in 


REK-O-KUT Company Dept. 0M-12 
38-01 Queens Boulevard 

Long Island City 1, N. Y¥. 

Send me complete details about the 
Challenger professional type, portable 
Recorder and Playback Phonograph. Also 
include literature covering: 

[) Rondine 12-inch Turntables 


| low 
| 100 ke.) 


| shift 


In a filter system, a balanced modu- 
lator is used primarily to provide a 
fairly high degree of carrier suppres- 
sion. This is done to avoid additional 
complexities in the sideband filter which 
generally follows the balanced modula- 
tor. It is most feasible to generate the 
carrier and sidebands at a relatively 
frequency (in the range of 25 to 
as sideband filters can be eco- 
nomically produced in the range of 25 


to 100 ke jalanced modulators are 


| also many times more stable at 50 kc. 
| than at 2 to 10 me. At least one promi- 


nent radio manufacturer employs only 
one sideband filter, in place of the nor- 
mal two, and in the heterodyning proc- 
ess inverts the selected sideband so 
the operator has the choice of upper or 
lower sideband transmission 

The filter system, response curves, 
and functional block diagram of this 
transmitter are shown in Figs. 1, 2, 
and 3. It should be noted that after the 
carrier is suppressed, all following am- 
plifier stages must be class A or class 
B linear, Furthermore, frequency mul- 
tiplication cannot be used, only hetero- 
dyning processes to convert to a higher 
frequency 

In the phasing sideband 
generation, a double balanced modula- 
tor is fed two rf. signals of the same 
frequency and amplitude but differing 
in phase by 90°. The audio signal is also 
fed by two paths into the balanced 
modulator. The voltage in these paths 
has a 90° phase difference and a voltage 
difference of about 3.49:1. The balanced 


system ofl 


modulator provides a reasonable degree 


of carrier suppression and a vector an- 
alysis shows that one sideband is sup- 
pressed while the second is increased 
The majority of the 
SSB units generate the 
about 9 me. and heterodyne the desired 
sideband to the final output frequency 
Fig. 4 is a block diagram of 


phasing-type 
sideband at 


the es- 


| sential parts of a phasing-type unit 


As the degree of sideband 
sion and enhancement is 
upon maintaining 


difference 


suppres- 
dependent 
exactly 45° phase 
and a certain voltage differ- 


| ence in the audio frequency paths, side- 
band suppression can become quite diffi- 


Common- 
networks, as 


cult to maintain in the field 
ly used audio phase shift 
designed, will provide the required 
within 1%° only through the 
audio range of 300-3000 cycles. There- 
fore, it is important to employ a fairly 
filter 
network to 


audio 


the phase¢ 


good bandpass preceding 
shift ide- 
quate sideband suppression at frequen- 
300 and 4000 


When both systems of sideband 


issureé 


below above 


cycles 


cies cycies 


generation basis 
of actual, carefully made engineering 
measurements, it is possible to achieve 
essentially the same degree of carrier 
and unwanted sideband suppression in 
each. But, to achieve the same results 
with a phasing system, the cost of the 
components will equal or exceed a filter 
system and the inherent reliability of 
the filter system will not be obtained. 

From time to time in the past twen- 
ty-five years, radio- 
telephone transmitters have found 
limited application, but with the im- 
proved circuit efficiency of SSB, their 
great convenience of operation has been 
fully achieved. It is a new thrill in the 
amateur field to “zero in” SSB 
transmitter and receiver on a “round 
table” of five or more other hams and 
through a voice-control system engage 
in a discussion as though the others 
were in the same room 

The voice control system in the Hal- 
licrafters HT-30 single sideband trans- 
mitter/exciter operates by amplifving 
and rectifying some audio voltage de- 
veloped by the microphone. The recti- 
fied d.c. voltage operates a quick- \cting 
relay which removes blocking bias from 
r.f. stages in the exciter 
the transmitter on the 
has additional contacts 
receiver and also operates an 
changeover relay any sound 
reaching the microphone from the re- 
ceiver loudspeaker would trip the re- 
lay, a portion of the 
output is fed into the relay 
opposition to that of the microphone 
The effective result is that the relay 
can only be tripped when it receives 
sound level from the operator's voice 
As all these circuits are rather high 
speed in their operation, and the talk- 
ing speed varies with individuals, an 
adjustable holding or delay control is 
provided to hold the transmitter “on” 
between syllables 


are compared on the 


voice-controlled 


an 


thus placing 
The relay 
the 
antenna 


air 
to disable 


Because 


audio 
system in 


receiver 


ind words 

An outstanding example of a com- 
pletely coordinated amateur 
tion wherein the fullest ady 
SSB as well as AM and CW have been 
provided in the receiver and 
final amplifier is shown on this month's 
This new Hallicrafters SR-500 
station is comprised of an SX-100 re- 
HT-30 and an HT-31 
amplifier. In addition, full an- 
switching for all-band operation 
is provided. This modern console 
sembly with operating desk is com- 
ple tely enclosed all circuits 


radio sta- 


antages of 
exciter, 
cover 
ceiver 


linear 
tenna 


excite! 


as- 
and pe wer 
key-lock to 
prevent unauthorized operation of the 
equipment yw 


are controlled through a 


Fig. 4. Functional block diagram of phasing-type SSB exciter/transmitter. 
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% BROADCASTING 
* MANUFACTURING 
*% SERVICING 


A PROVED CAREER-PREPARATION 
PLAN THAT WORKS! 


This free book has brought success home 
to thousands of men just like you! They are 
now enjoying responsible jobs, good pay 
and the good things of life. So can you! In 
less time than you think! We tell you how 
you can carve out a bigger better-paying job. 
Our proved career-preparation plan works 
because it was written by authorities who 
know exactly what the varied electronic 
industries want, need and expect from you! 


ELECTRONICS’ FUTURE CAN BE 
YOUR FUTURE 


You can’t keep up with the tremendous 
changes in the electronic industries. What's 
predicted for next year becomes outdated in 
a few months! All! phases of the electronic 
industries are experiencing phenomenal 
growth. There are thousands of career open- 
ings, big Ones. Industry can’t find enough 
trained manpower to fill them—in manu- 
facturing, testing, servicing, broadcasting 
and telecasting. 


TAKE TV FOR EXAMPLE! 


Four hundred and six stations are on the 
air! Many more are building or in the plans 
stage; 32,859,915 sets are in use. Color TY 
is just starting to really come alive! This 
same phenomena! growth picture is repeated 
in every phase of business employing clec- 
tronics —crime prevention, aeronautics, fire- 
fighting, communications, to name but a 
few. CREI has the plan to keep you moving 
upward, to help you assume your rightful 
place! 
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CRE! GRADS ARE IN DEMAND! 


The big companies know CREI men have 
what it takes! CREI grads are at work in 
America’s biggest corporations, in positions 
ranging from technicians to engineers to top 
management. Compames such as United 
Air Lines, Canadian Broadcasting Corpora- 
tion, Trans-Canada Airlines, Sears-Roebuck 
and Co., Bendix Products Division, All- 
American Cables and Radio, Inc., and Radio 
Corporation of America, are now paying for 
CREI training for their own technical staffs 
Our placement bureau has more requests 
for CREI-trained men than we can presently 
supply. 


Act Now! 


TAKE THAT FIRST BIG STEP! 
NO OBLIGATION 


CRE! GRADS EASILY PASS 
FCC EXAMS! 


You start feeling the benefits of CREI 
training right away, either with your present 
connection, or with a future employer. 
You'll have all the training you need to 
secure your FCC commercial license. 


THOUSANDS LIKE YOU HAVE SUCCEEDED WITH CREI'S PLAN! “CRE! TRAINING IS DEST” 


1 chose CREJ training upon reconm- 
f two top engineers Before 
|] had completed the course | became 
transmitter chief of a 5S KW station. I 
am now eniployed as a technician at a@ 
100 KW TV station, and in cpare time 
howe @ good TV rales and service busi- 
nes fnyone interested in his electronic 
future should have CREI training 

a | Arlie D. Patton, San Antoni lexa 
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i know of no case tn which a man who applied 
himsel/ and completed the C REI course failed to better 
himself through promotion and increase in satary.” 

Wendell L. Fraser, San Diego, Calif 

CREI has rateed me to profesional statas a a 
radioman Thanks te your instructors who always gave 
me needed help.” Victor Mentzer, Wilmington, Del 

1 have been in radio and electronics for 24 years 
| fully recommend CRE] as the best school 1 have 
seen L. McManus, Montreal, Canada 
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: art helping 


radio-electronics-television personnel. To 
name afew: All America Cables and Radio 
Inc.; Canadian Aviation Electronics, Ltd 

Canadian Broadcasting Corporation; Co liately 

lumbia Broadcasting System; Canadiar 

way S Marconi Company; Hoffman Radio Cor 

/ : ai fe poration; Machiett Laboratories; Glenn | 

i ~ L~ Martin Company; Magnavox Company 

; Pan American Airways, Atlantic Division 

Since 1927, CREI has given thousands of Radio Corporation of America; Technical 

ambitious young men the technical know! Appliance Corporation; Trans-Canada Au 

edge that leads to more money and security Lines; United Air Lines. Their choice for 
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recording pulse in one or more of the 
information channels, and if the heads 
are closely spaced, this pulse of current 
through an information head induces a 
signal into the sprocket channel head, 
that may be from 20 to 50 times the 
amplitude of the average tape signal. 
In a conventional amplifier, this large 
crosstalk signal would undoubtedly 
cause. grid blocking as well as spurious 
signals, so the sprocket channel am- 
plifier has to be of special design. 

In experimenting with means to re- 
duce the crosstalk, it was found that 
shielding between the heads offered 
some help, but the residual signal-to- 
noise ratio of 20 to 1 was still intol- 
erable. Since the sprocket head is lo- 
cated between the two recording 
heads, another plan of attack was 
tried; the windings of the recording 
heads were oriented so that they were 
in opposition to each other, causing 
their magnetic fields to cancel. How- 
ever, even this approach did not solve 
the problem completely; some cross- 
talk was still present because of slight 
geometric differences between the 
heads, minor differences in the signal 
levels and some capacitive coupling to 
the sprocket head. To suppress fur- 
ther the effects of crosstalk signal, ad- 
vantage was taken of the condition 
that the two signals, with which the 
sprocket channel is concerned, are 
composed of widely different frequency 
components. The desired signal from 
the tape consists of packets of nearly 
pure sine waves, whereas the unde- 
sired crosstalk signal is made up pri- 
marily of much higher-frequency com- 
ponents, since it is induced by a 
recording pulse which is only two mi- 
croseconds in duration. This informa- 
tion made it possible to design and 
build a low-pass amplifier for the 
sprocket channel. At the output of this 
amplifier, the crosstalk signal was re- 
duced to only one-fifth the amplitude 
of the tape signal. Thus attenuated, 
the rosstalk presented no further 
problen ice it was found that it 
was within the range of conventional 
amplitude-discrimination means 

During extensive laboratory trials, 

» determine the reliability of the 
eading and recording circuitry at dif- 
ferent recording densities, several runs 

ie to three-million digits were re- 
corded and read at densities of 500 to 
600 digits per inch without apparent 


errors 


ELECTRONICS continues to cast its 
spell of magic everywhere; now an ul- 
tra-sensitive electronic sound gauges 
has been designed for blind people 80 
that they can carry out precision test- 
ing of close-tolerance production parts 

The device devt loped by a Mid- 
western manufacturer for its produc- 
tion lines, has attracted the attention 

a number of agencies in Washing- 
ton, particularly the medical, welfare, 


and veteran groups 
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U.S. CRYSTALS, Inc.— 


the house of crystals! 


Largest stock of government surplus crystals in widest 
range of frequencies ever offered! All crystals tested 
for activity and guaranteed to oscillate. Same day ship- 
ment via first class mail. Satisfaction guaranteed. All 
frequencies listed are fundamental in kilocycles. 
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1749 ‘ 581 3587 3593 
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NEW TV GRANTS SINCE FREEZE LIFT 


Continuing the listing of construction permits granted by FCC since : 
lifting of freeze. Additional stations will be carried next month. 

STATE CITY CALL CHANNEL FREQUENCY POWER* 
Nevada Las Vegas 13 214-216 12.9 *. 
Pennsylvania Philadelphia 23 524-530 §37 

New Call Letter Assignments 

STATE CITY CALL CHANNEL FREQUENCY 
Nebraska Hayes Center KHOK-TV 6 82-88 
Texas Laredo KHAD.TV 8 180-186 
Texas Odessa KOSA-TV 7 174-180 

Call Letter Change 

STATE CITY CALL CHANNEL FREQUENCY 

Michigan Marquette WDMd.-TV 6 82-88 


PRECISION } ee 


The gauge, which is about the size the slowness of the Commission in 
' ES- 550 of a telephone, is connected by cable formulating a set of regulations.” 

THE NEW MODEL 

High Sensitivity de Rand 


to an amplifier and is said to measure 


accurately to .0002 of an inch. Pro- THE CONFUSED HIGH-LOW BAND 
| duction parts are inserted into a meas- program in Washington, -which has 
5 ni 0 Ss + | L Lo Ss C 0 PE uring anvil. A thickness reading is stalled TV expansion, continues to af- 
| taken electronically. The reading is_ -fect firm assignments. While a num- 
indicated on a dial and at the same _ ber have filed briefs asking for per- 


pg en ~ yy me A rug- time is transformed into a sound tone, mission to set up shop, formal actions 
, Gependad istrument broad coverage I] as a \ ‘ y ne ave bee > , 
of electronic oscillograph applications, as wr ll as a visual light signal have been very slow ; 
INCLUDING COLOR TV. High sensitivity PLUS Blind operators, wearing headphones, At this writing, only the stations 
single, overall wide-band frequency response, hear a low-pitched tone for parts that listed above have received the green 
yl yh A performance features ~ are under the proper thickness and a _ilight 
5 high-pitched tone for those parts that 
ah ym pret Ag elem ge are over the required thickness. Parts ELECTRONICS, already hailed as 
One 06 from 10 cps. to 3.5 MC-—3 DB at 5 MC that meet the requirements produce America’s fastest growing industry, is 
Direct Reading, Peak to Peak Voltage Calibrator no tone at all destined to spiral into a multi-billion 
He Vertical Pattern Reversal Switching Facility dollar giant within twenty years 
% Push-Pull, Wide-Range Horizontal Amplifier: ILLEGAL RADIATORS or boosters, So predicted the prexys of leading 
100 MV/inch sensitivity. 2 Megohms, 25 mmfd. whose signals seriously interfere with set makers and broadcasters recently 
One DB from 10 cps. to 1.0 MC-3DB at 2 MC. standard transmissions and community In their opinion, by 1975, the electron- 
Wr (noes, ee eae Saeep Chee | TV operation, were scored recently by ics industry wil! represent a $30 to 
cle on ‘ r 
Amplified AL retrace blanking | members of the Senate. In a strongly- $35-billion business 
worded message to the FCC, Senators A substantial portion of this growth 
& Amplified Auto-Sync Circuit . ; ' subst al 4 ’ 
i Four Way Sync. Sek or Wayne Morse, Warren Magnuson, and it was said, would be due to the tre- 
internal Negative, internal Positive, External Henry M. Jackson said that the situa- mendous expansion of the TV field. It 
and Line Synchronization tion exists because the present rules was believed that there will be over 
& "2" Anis Input for bianking, timing, marking of the Commission represent a stum- 90 million sets in operation within the 
% Built-in 60 cps Phasing and Bianking Controls. bling block to the “ type of inex- next two decades, and ninety per-cent 
% All 4 Deflection Plates Available directly pensive, short-distance booster  sta- of these receivers will feature color 
(at rear), with full beam centering facilities. tions needed in many small communi- Other dynamic facts highlighting the 
th Tepe Complomont; 12AV7, Pa a ties.” They urged that a set of rules bright future disclosed that the ex- 
Two 6CL6 Push Pull “V" Orivers 6u8 “Cath. be written promptly so that small traordinary surge of the new develop- 
ode Foliower-Ampl. 6C4 “'H" Phase Splitter. Two towns can have the service the large ments we've seen during the past 
H7 Push-Pull “H" fs. 12AV7 Linear- 
aaa eons ‘Auto hy mT —« communities have, and without inter- decade will be even mightier in the 
Retrace py a: ie wre Re = ference years to come; 80 per-cent of the busi- 
= ogy Rage rj Tube ae re vee “It is the responsibility of the Com- ness done by electronic companies ten 
de High Contrast, Filter Type, Calibrating Screen mission,” the Senators added, “to make to twenty years hence will be in prod- 
de Fully Licensed under ATAT and RCA patents. television serv ice available to every- ucts and services we do not have today. 
¢ 08-400 i aeem ts enten one, and the citizens of small communi- Certainly a buoyant picture for the 
Mode m Delw: ' , 
styled, biue-grey ripple finished steel cabinet; ties should not be penalized because of road ahead L. W 
2 color satin brushed aluminum panei and con- 


trasting dark blue contro! knobs. Case Dimen- 


Soe loamy esa me NEW TV STATIONS ON THE AIR 


Wet Price $215.00 


; (Ae of N ber 25, 1955 
: Model ES-550 Standard: Electrically identical to The feltent a Re na emma pare 
above but in standard biack cabinet with biack e following new stations bring e lists publis in Tee issues up to dete. 
anodized siuminum panel. Case Dimensions FREQUENCY DEO VIDEO 
BV x 14% « 18% Inches. Complete as above. STATE, CITY STATION CHANNEL ate WAVELENGTH anua 
Net Price: $210.00 Rethaunee , 
aa 7 . . . Little R Vv 1 98-204 4.93 316 
| PRECISION Test Equipment is avail- mA n.d, a aim . aieas 
able and on display at leading elec- teres Center KHTL-TV 6 82-88 11.8 28 
; ; Hy rot . orth Dakota 
tronic parts distributors, W rite directly — KBMB.-TV 12 904.210 4.79 30 
to factory for new 1955 catalog. Ganede 
——— CJLH-TV 7 174-180 5.61 182.5 
: lbert - 4 
PRETCINTON noperees Company, im inc 
a4 ‘ ‘ , . Monterrey XHNL-TV 10 192-198 5.08 0.3 


The frequency of the video carrier = 1.25 + channel lower freq. limit. Total number of 
TV stations now on the air in U.S.;: 468 (116 of which are u. h. f 
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14 TUBE ESPEY HI-Fil CUSTOM FM-AM CHASSIS *8425 


LATEST 1956 MODEL WITH RESPONSE FROM 10 TO 22,000 CPS 
NEW MODEL HF-250C. A FULL HIGH q 3 
FIDELITY AUDIO AMPLIFIER AND FM-AM 
TUNER—ALL ON ONE CHASSIS 


*& PUSH-PULL 6V6 OUTPUT 

%& TWIN TONE CONTROLS 

% INPUTS FOR CRYSTAL OR V.R. PHONO, 
* 


TAPE OR TV 95 
WILLIAMSON TYPE CIRCUIT - S84 
w%& ULTRA-LINEAR RESPONSE LESS SPEAKER 


ESPEY MODEL HF.250C New 1956 model, 14 tube FMAM cha 
ips Model 9760M Speaker... .$ 99.95 Seon: seoh-oett Ove, te 
With 12” Phillips Model 9762M Speaker.... 119.95 


of these new Ductone ‘‘Noretco”’ speakers with your Eepey ehesele Made 
Features Ticoral magnet improved cone desi burit-ia Pre-amp tor all types of magnetic cart 
copper ring fitted inte air gap seeps vorce cor “Impedance o TV 5 for 
Phillips speaker, response BO te 20,000 cps, rated at ie a lee x —_ Sens itiv Oy 
oer Gaepey chases, both for ently $99.65 j aM, 75 ab ratte 
Pritlips aker, response 22 to prece ops, rated at concentric control 
chassis, both for only $119.9 lighted fywhee! imertia side 


“Thah Couxlal PM Speaker... .... .$99.95 240m: cot malincicy Mosel He apck.. sate orice, 604.08. Wiin heavy duly Utah 
a heel Peas TUNER — sateen aceaen 
P.P. 6V6 AMPLIFIER SOTH POR 12 AND 15 INCH COAXIAL P.M. 
95 HIGH FIDELITY SPEAKERS 


9 TUBES-PLUS 1” 235 


2 RECTIFIERS 12-Inch 15-lach 
10 W. AMP. PHONO INPUT Model CU-14¥ Mode! P15-CR 


with 10 watt amplifier (push-pull 6VG"s) on 
, have & co 


eutiots 


high Adel ity coaxial OM , Response from 30 te 17.800 
weoter 


ue to 17.500 ope 
cially made, coaxially 
"saa os ‘ou i4¥ i2” network. Only twe wires te on » 
coax speaker, $10.00 extra; 18” coax speaker, $20.00 extra reguiar $62 50 \ist speaker | PLS CR, MeoGee's Sale Price, 


9-TUBE HI-FIDELITY | Wi’0% 3 SPEED CHaNceR 


12 Watts Audio $3995 CARTRIDGE 
S3Eh xen 


Dual Tone Controls 
RECEIVES BROADCAST 550 TO 1650 K.C. 


Jackson AMGA 12 watt hi-fi audio amplifier and 
combined Leese then you would pe . ow ° 
Push-pull 6V6's. Response 4 Mme > wet 2 Seles price, $24.06 
erystal or v nor 4 » Se ' ‘ ek 0560 variable 
iT eparate Sale 7° 
treo to ‘of n sell-powered preamplifier ‘ ver e relucts cartridge when 
JACKSON AM9A 208 he We ; your radio or amplifier onty hes 4 tor erystal cartridge ug VG. 6 
S gene condenser with tuned ie w das + - into pre-amp and pre-amp inte regular phone input Model 66 . preamp it 
ol,” s 6 high. With tubes: 3-s8 s ' tube, 98.09 
Knobs ut diagram and 


: 6 
is ing ‘saie price, 838-68. 2U-Te¥ ia" . tS coer seers | REGULAR $65.00 LIST COLLARO 
11-TUBE FM-AM HALLICRAFTERS| 2.7." B95 


Regular $89.50 § from England Price 
McGEE’S SALE PRICE Less Cartridge 


Regular $65.00 list Collare Mode! 3/592, 3 speed automatic recerd changer 
Ce 


* HIGH FIDELITY s Ad Wy Bootes intermixes LO” and 12° records of the same speed 


and weighted turntable molded 


te AUTOMATIC FREQUENCY CONTROL | 2y"Poosstr caririege’ TaNe" ny, Tate. tees 


Hallicrafters Model &-74A, 11 tube FM-AM super 
Size 7%" = 1244" = 11° 
tubes. rete, cecuteheoor, 


Step ma Abe hat ENGLISH GARRARD CHANGERS » oe 


RC-80 WITH GE 
arxosza | SQ EBS™ ke-90.. ce arxosza SO 


ee >. 
Treasure’’ cartridge 


RC-80 Garrard 2 speed automatic ree- 
4 ore « 
Self powered preamplifver Heavy motor and weighted » regulate 
speed 
Ship. wt. 22 tbe le price s os ; Her pickup during 
TRA. 18” COAK Sreanan $20 00 exten Separate In head to ft al! 
i 


50-WATT BOOSTER $3995 


AMPLIFIER 
2-Mike Pre-Amp $12.95 Extra. Not « TO 
, 10”, 


Kit, but @ Manufoctured Amp. 12” SPEAKER-BAFFLE COMBINATIONS 
~¥ goncationet velue. A SO watt booster am - $3" 10” - says 12” . $65 


ith push-pull, garatie! 6.4 cutout 
most popular sepcaker baie comb 
oc nae 236 


Connect to your present amplifier as & booster or use PR-2K pre-ampliher 
2 microphones and one low level input 
Kaerit tput meter mer a6 6 
hdets output transformer » ” . 
former and SU4@ rectifier Ny _ Sees Se 
controts for master voiume and bass boost tone cor c 6 ven t . te oo - a weed bee and 10 3.16 of. Altice V magnet 
Mode! Ne. PA-S » 2¢ ates @ 2 input pre- | speane more than the @” size. Steck Ne. CA-LOZ. Sale price 
ampiiter » t boo ampiiter. Allows use of 2 Pvt . : 
mM rcreenone +t level mout Furnished man » 
SO wett booster Chassis sae S00 t ««! You « the baffle and «& t ‘ speaker onty 
Stock Me Sele orice, $6.06 Lets of 3 or more " 
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6 TUBE UNIVERSAL MOUNTING AUTO RADIO ‘19% 


LESS THAN FACTORY CosT! = 


. 6-TUBE, 6-VOLT 
& A SENSATIONAL AUTO RADIO VALUE AT A TERRIFIC LOW PRICE. | 
*% MADE BY A BIG NAME MANUFACTURER 
® FULL SUPERHET—WITH TUNED FF. STAGE—6 TUBES—TONE CONTROL. UNIVERSAL MOUNTING 


MoeGee | hes another tremendous purchase and passes the saving on This un 


; 
te you 
, & tebe, 6 wv J eute radio ly tuned &.F. stage J AUTO RADIO 
* meer hig or vy “ @f America’s best trown manufacturers 

tte very thin end compact acwostion lends it te @ neat underdash inetaliation ww most 


Or, you oan arrange & piace im the dash for custom inetallation (‘Oa 


=a 
long « 24% | holes on 7° centers. A minimum WITH 
“a dash wr Gash it extends only 24 ” ” 
Requires fe mer b x 4 
au oad. Mot intended for an enue 
“ custom installation ideas Can SPEAKER 
o ’ , but © furnished with « 
speaker *e 


© tor the vaso complete with Gab” speaker ” J aedliae top cow! antenna, AM-759—With 6x9 Speaker $19.99 


of 4 Row Cos. Suet eotere Wis 6 ee ouve py BA : gection F 9 -aO g AH-759—With 5 x7 Speaker 19 99 
” eet acts ™ " con® AH-759—With Two 5x7 Speakers 22.95 


REAR SEAT SPEAKER : RP-232X—Rear Seat Speaker Kit as Shown on Left $4.49 Extra 
KIT WITH 6x9” 


UTAH PM $495 | $59.95 TIMEX MAGNETIC RECORDER 


CHROME GRILL 
3-WAY SWITCH & CABLE SPECIAL 


to radio speaker with chrome grill and sereen, 
te Ft mounts easil t SALE 


er in © ed nie 
| Gives exceliont tone Steck Hoe “-- 233%, Rear Seat Speaker kit. Ship. wt PRICE 
Sale price, $4.06 complete, 


NEW—SMALL McGEE 12995 
VOLT-OHM METER - sace price CRYSTAL 


2000 OHMS PER VOLT PICKUP 
Ac-DC 95 TO PLAY 


WITH TEST LEADS | PHONO SALE $ 95 
2 FOR $19.50—4 FOR $37.00 RECORDS SS" PRICE 29 


tor, ‘aay Senne ater ike BM acite ares tuel, ict Ae oot, tae $2.96 EXTRA MODEL 40 TIMEX 
theta, Soaclally prseea at RECORDS AND PLAYS BACK 


current @ te 
Medes T » Complete with test trades. Gale price, say S $8.95. Ship. 
be. Seeels! quantity price, 2 for $19.50. or buy 4 for oniy $3 PLAYS 16% AND 45 RPM RECORDS 
lerqger site Voltohm meter Mode! WT-1A, Giq" tall, 444" wide and 25%" thick 
onme Similar i appearance te Medel TRS reer: that i is targer, ‘oduct of United States Time Corp 
’ reestance corgee inetead of 3. Model MT-iA $s 


2 tor $25 
recerd and phone positions 


my $100.00 List—12 VOLT 
: BUICK AUTO RADIO 13995 7, Sob. ec an wiguibis a sores, Combicte wien sear 
Fits All ‘53 Models Except Special 1 Supplied or girect from Your radio or TV. 


mople to tock MRI recorder, ship. 

Me, O81923. & tube 12 volt potas radio. Custom made all . ry 

‘S3 Guiekse except the Specia Cost over $100 retail aqie 

Belectronie otne * push pos tunes set electronically. Guilt-in Recording discs, package of 6 for O9¢. One biank shipped with recorder 

8” speaker, e control, PF 12V6 audic Ship. wt. 20 ihe. You may purchase « piu yeta! phone pickup to adapt this recorder for playing 
Sele price, es0 os 162% or 45 BPM phone © "es = only $2.06 extra 


6” SESSIONS CLOCK-TIMER TELEVISION CONSOLE CABINETS 
evens teem cones oats AT LESS THAN FACTORY COST! 
pn wap weed tora omail FOR YOUR TV CHASSIS—MODELS FOR 27 INCH TO 16 INCH CHASSIS 


of " * a > hb 
- <a as ' fea 
. Py och ha 28 
‘ te Case « ¥ & 
s MCT-GS, Srasions Clock 
vy your coler eheice. Sale price 
only $3.06 
MINIATURE BROADCASTING STATION 
AN EDUCATIONAL 
© BW curistmas oir: 4. =o ll 


- 
SALE PRICE $9.95 $19.95 NRT-21M $59.95 BT-210 $22.95 
With CRYSTAL MIKE 27” Mahgoen bere fee al. Full Door Cob. $59.95 


(@) Ne. 27-MA Lar saa + full doors tor 2 4 ee 27" T¥. 43° h. 30% 23° deep. Chassis 
bts joer, Battie for 10 her. A beautiful cabinet that coat the factory over 
Made tora $600 Ww tet “Shie wt. 60 ‘be Gale | ovine $69.95. Giank pane! $6.00 extra. Shipped with 
t mask and safety glass 
= for crystal mike or record pt 


‘ ‘ 
station jaem or. © 27” % Door weston ateae! Cob. $59. 95 
plete with Lan 4 TOL? tube t 
volts ~ is Ay 25. i. © and feat Shere Sperates ) iio 27-3444. © 


(Timex) A multiple purpose machine made 
Ship. wt. 2 tbe. retail Dn Mc Ge solid carload and you save by buy: ™ 
$20.0 ‘ PM record adaptor and crystal head tor 


ave 4) h. 31% w. 2244" deep 
all Made for one of America’s largest 
; ‘ t h th 
x ‘0 gta st on Miniature roadeag ne otellan, anenaione with Geek and checks as we Tied Shie. wt be. Sale pokes $89 os Biank pane! $5.00 extra. Shipped wi 
‘i 
oe and instructions. Ship. wt 4 Ibe 17” with PHONO DRAWER 519. 95 


mahogany TV cabinet with phone draw 1a: 


e 2. to] deep. Blank panel. TY 
a 2-BAND RADIO KIT $14.95 . _ A BH Changer drawer 193% wie. ne wo ‘Bawie cut for 10 speaker. Shie 
6-18 MC 550-1650 KC DELUXE 21” MAHOGANY TV-PHONO CABINET 


No. NAT-21M, Deluxe piane ae a any combination radio-phone-TY cabinet for 
Beautiful full door style rent rag l 37 . wide and 22%, 
an Changer shelf 15 
+ sale price, $59.95 


21” BLONDE $22. 96 MANOSANY OR WALNUT $19.95 
Ne. aT. Bie, blonde oak 21 TV cabinet. high, 24° wide and 204%" deep. TY chaseie area 2015” 
25 w a . Baltic } 1% 10” speaker ~“e front, ne blank pane! furnished. Ship- 
tee, o**ba2.08 
cabinet. ee as above, Sale price, $1 
' TV cabinet, same woes eons dh = price, * Shs os 
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AMERICA’S FINEST VALUES IN “LOW COST” HIGH FIDELITY 


ECONOMY 20 WATT AMPLIFIER $22.95 | IMPERIAL 30 WATT AMPLIFIER $29.95 


NEW 1956 MODEL NEW 1956 MODEL 
Push-Pull 6L6 Output Tubes 
a 30—15,000 CPS . - ri 15-20,000 GPS" 
Bass and Treble Tone Controls Treble Tone Controls 
Input for Xtal or Dynamic Mike 
input for Xtal or V.R. Phono 


In 
i With GU-14Y, 12” Coax Speaker. With CU-i4Y, 12” Coax Speaker . $39.95 
sg if With Pi5-CR, 15° Coax Speaker. . With P15-CR, 15” Coax Speaker. $49.95 


With imperial IV System : With imperial IV Speaker System $46.95 
With SP-12125CR $44.95 With HF-33GE . ~~ With SP12/25CR $51.95 With HF-339GE 


A tremendous High Fidelity amplifier ue ps Electronic 
bass and treble boost by eo © rt any recor ow 4 mode! 7 tube imperial 30 watt High igetiey audio amplifier 
changer having crystal or tw or high impedes Ss Fee 

crystal or dynamic m v with any 4 o 68 ohm 
pomerete | wee 
@.6, 2 a 

high fidelity amplifier at less than the cost of a kit 

20 watt iF) amplifier, McGee's sale ice. 22 


CONSOLE HI-Fi SPEAKER SYSTEM $49. TT 
12” GE. PM WOOFER—(0” PM MID-RANGE— 
8” G.E. MODEL 850 MID-HIGH RANGE SPEAKER 

AND 600 CYCLE L-C CROSSOVER NETWORK, 


Box tone quality in your own home Strictly High 


Three speakers ali connected to « 600 cycle frequency 

dividing network, so that vey 4 25 WAT T HI. 

4 or & ohm radio or amet compensating 

control incorporated in the circuit makes brilliant highs or boomy , ” 

lows to your own ta Any amplifier that you now have will 2-12 Woofers SALE PRICE 


you & much wider selection of scous arrangements with 


net eater ee, [gy samen ped ceady Se com J 2-5” Tweeters 

leetr 12 cry ‘ 

enge epoaher, Proauonsy vespense DO to 10,060 ene Power Supply a 
20 


ce @f cabinets bieonde ocak, wainut or mahogany 
ordering) 37” high, 2 ide 
o 


is nge et 
University horn type tweete Aa stems aeapveneain 2” woot . nh frequene 
© type crossover network with variable tone compensating control. Model ee te te velit A 
ue. SSGE, Sale price $69.95 (specify cabinet finish). supply ently $24.66 Frequency 
response 18.000 ops. Goth the woofers 
and the tweeters are fine quality dynamic speakers with Heids excited te saturation 
DELUXE CONSOLE SPEAKER SYSTEM $89.50 =| 22.082" eSs"Sepih, “Wetter "maligne lth ‘Sante “Sealones so reson 
ently te the high Fooqueneies of the audio spectrum. The 2000 « net- 
15” UTAH WOOFER—8” GE—2 - 5” TWEETERS—CROSSOVER work is of the high quality inductance-capacitance type 
deluxe quality High-€ idelity below 2000 cps from entering the tweeters and eliminates frequencies above ® 
from the woofer cireuit. The cross-over # ore eyoteom ie simple te connect te an 
system that we offer, Available - . 4 2 Sor a SS. a 
mahogany Ca size, 43° high, 31° wide and 23° ne ePe-12 jah ow | 
3 length doors with attrestive hardware and ornament on grill below he the separ 
speakers are connected to fe # i * 
that there are only 2 wires to connect to any 2’ or Bohm cutout of your Tadio s¢ | 814.98. tdeal for use with HERO and IMP-SO amplifiers described above, 
amply ~~ variable tone eomponcating contro! built-in we. 
quality console system Ship. wt. 100 ibs. (Specify cabinet finish 
desired ” je price, $0 


HIGH FIDELITY SPEAKERS 
NEW IMPERIAL iV - . BLUE ovanan TWEEVER. +000+0004.8 8 2.95 
with General Electric 15” BLUE STREAK WOOFE 


2 Model #F-4/), Oo” 
8 In. HIGH FIDELITY ‘ ’ pee ben) me 
SPEAKER $1995 H 


New 19055 Mode! IMPERIAL tv, ro Gaetty . curvelinear cone and & ohm voice coll 


ange 


mat 
with General trie Servecs for A fa fidelity radios, amplifters rand professional music systems. hie. wt 
. 


°-a) price, 66 

a . Biue Bee Fi wooter Wes 214% of. Altice V magnet 
moept back. Use as an « ' & © is onm wilt ‘ee excellent respo 

home music system. The IMPERIAL IV So to O800 ape. Takes 10’ to' Sb wast peak. Ship. wt. LB Sale price, 


FOS ommpnees congo Da” Sanity ee SSO SSS a aa Oana mee 
“ 


and curvelinear cone with 6 chm 


. e olee coll « . 
Siem HF-20 and (MP-30 amplifiers described » hg Es ae We wy oe PHILCO SPEAKER SALE! 


= — =< a em a om a oe om me ame mm te INE PHILCO FIELD COL DYNAMIC SPEAKERS 3 pone VoOIrce COIL. th 


FAMOUS STANDARD COIL CASCODE TUNERS ® 1700 o 2500 Ohm Speaker $1.29" 10° 1700 or 2500 Ohm Speaker... 1.49 


TY-2000 series Standard Coll cascode tuners 12” 2500 Ohm Speoker. . . 
complete with 636 and 6B8K7 or 7 . SALE PRICE BUY 12 ASSORTED AND WE WILL SHIP A BAKER'S DOZEN (13 SPEAKERS FoR 


of TV sets 


° 9 THE PRICE OF 12) 
mqracte ( uv ec 5 — 
piace sit older tuners with thie 1? r nn |) VHF CONVERTER 
’ > aA : h 
i she si Sie poss ty. Specity 2 FOR $25.00 . q TUNERS $2.95 
Sir® cat Vedra, Seteninge tons the Sts ROR Bale" Ee SE, ease a ae 
TWO-TUBE $7.95 EA., 2 FOR $15.00 wy \ a ' UWF" con reve 
f uf, SARKES- No. TY-3A, 2 tube Sarkes-Tarzian 12 chan — Ps 
4) ; - Anya 


nel TY tuner pular in many 
a1 TARZIAN pe eplacement use com state Gan? aanaaanae @ UNF osc-tuner similar to the one used by Malior ene 
set manufacturers , TV 2) ces ' gie channel ue " 
= TV TUNER verter intended u 1 t Plete with GAPS tube 
—— re a) 6m tuning assembly + GAP4 tube and diede f 
WITH ae applications for this in UNF. Your choles, $2.98 each, 3 for $7.50 


2tj(=-=jt—.1(/jjj—Ut- pene © ff sf © © © f © © sf © 2 2 2 2 2 se 2 se? hh he 


s. 
TUBES - - rath “tubes 


, AIR KING 
3-STATION MASTER hh 
SUB-STATIONS $3.95 EACH se ! FM-AM TUNER a 


SELF POWERED 


C o oxoeg at! wit Use with any 
66 ing oup-station PM-AB, | ait fn i Audie Amplifier 
intercom ‘cable, $1.95 per o | 
SALE PRICE 


F King factory built 
40 to 16 « , 


boosters for channels 
brown wrinkie finish 
apie a ideal fer tate mode! sete 
cascode front ene ared | z . } te 4, 
RMS Mode! $°-6. brown Same as SP-S except $4. $5 gowered with . we transformer Aw Hie tuner chasse He 
has variable gain contre!. (PF) ) Sale price . ix veca " comoination TV Radia Phene with 
do-Siiver —— 66 continveusty veriable, inctudes poe nell ie reauired te operate « speaker 
6/6 tube, brown plastic case. Sale price s $5.95 Bars ey » Complete with tubes, nets and diagram 
Standard Coil . Si printed civewlt booster $6. 95 ihe. Sale price, $24.0 
ae SAMS tube, 2, _wrown piastic case. . PYTTTrrrrrereeerereeeertertererereretleelee. 
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Proton: 
2 TV Sets 
1 Antenna 


2-SET COUPLER 


Model TV-42 
Approved for Color TV 
UHF, VHF and FM 


® Matched resistive circuit 

® Flat response —0 to 900 
megacycles 

® 12db inter-set isolation 

® Easy to install 

© Couples 2 TV sets without 
ghost or smear 


Opplicohion: 


in claws A signet ereos the 8-7 2-Set 
Cevpler provides the ideal tow cost tolu- 
tien to the problem of opercting two 
receivers from one oentenna. There ore 
other applications. For examote, the TV.42 
con couple @ TY set ond Fm rece! wer to 
one anienno—or it con be used, in reverse, 
fe couple of mix 


receiver 


2 antennas fo one 


Write for FREE BOOKLET ~“TV for 2 or 3...07 More” 
Covers all types of Multiple TV Systems 


Sold by Radio-TV Parts Distributors and Jobbers 


BLONDER-TONGUE LABORATORIES, INC. 


Dept. LM-4 Westfield, New Jersey 


Manufacturera of TV Cameras, 

TV Amplifiers, Boosters, 

UHF Converters, TV Accessories 
and Originatora of the Masterline 
and ‘Add-A-Unit’ Master TV Syetema 


Hi-Fi-Audio Equipment 


(Continued from page 113) 


on or removed from the record. In 
addition, the arm offers positive place- 
ment of the stylus, decreased record 
wear, indexing by means of a calibrated 


counter- 
changing 
installation 


scale on the arm housing, 
balancing, rapid cartridge 
where required, and easy 


“CABINART” ACCESSORIES 

G & H Wood Products Co., Inc., 99 
North 1ith St., Brooklyn 11; New York, 
is now offering a line of audio acces- 
sories to the trade 

Among the items currently available 
are record changer bases for five Gar- 
rard changers and turntables and three 
Collaro changers and players. These 
bases are precut and are available in 
blonde or dark finishes 


TAPE RECORDER ATTACHMENT 

RCA offering a new 
tape recorder attachment designed to 
serve as an accessory to the “Mark II” 
and “Mark III" units in the firm's 
“New Orthophonic” phonograph 

The attachment has its own mahog- 
any cabinet styled along the lines of 
the instruments with which it is to be 
used. The recorder itself is a duplicate 
of the recorder in the “Mark I” twin- 
cabinet. It features 2-speed operation 
(3.75 and 7.5 ips), record level tuning 


Vis tor is now 


eye, 2-speed equalization control, and 
indicator. Recording of AM and 
FM radio programs is possible as well 


as direct recording 


crast 


UNIVERSITY SPEAKER SYSTEM 
University Loudspeakers, Inc., 80 S. 
Kensico Ave., White Plains, New York 
is now offering a new line of speaker 
which has tradenamed 

“Decor-Coustic.” 
The top ol the line 


systems been 


is the “Master,” 


line. 


a three-way speaker system which pro- 
vides peak performance whether placed 
flat against the wall, in the corner, or 
even in the center of the room. The 
special acoustic design is a combination 
of the best features of horn loading, 
phase inversion, and direct radiation 
The speaker and network components 
used in this system are the company’s 
C15W dual-impedance woofer, the 4409 
“reciprocating flares” horn speaker for 
mid-range, and the HF-206 
tweeter for high-frequency coverage 
The three-way system is available in 


super- 


cherry and blonde mahogany cabinets 
which measure 37” x 28” x 194” 


“PLUS 100" TAPE 

Reeves Soundcraft Corporation, 10 E 
52nd Street, York 22, N. Y., has 
developed an ultra-thin recording tape 
which permits a mile of the medium to 
be wound on a single 10‘ inch reel 

Using the new “Mylar” polyester film 
as a base, the “Plus 100” tape is only 
% mil thick. This “mile of will 
run continuously for nearly nineteen 
hours at 1% ips on a -track 
machine. The new tape is also available 
on a 7” reel (2400 feet) and a 5” 
(1200 fe@t). The 7 
much as 5 hours of continuous record- 
ing at a speed of 7% 
track machine 


New 


tape”’ 
do ible 


reel 
reel provides as 


ips on a double- 


PICKERING “FLUXVALVE" 

Pickering 4 Company, Inc. of Ocean- 
side, New York has developed a radi- 
cally new wide-range magnetic pickup 
with easily replaceable styli which is 
being marketed as the “Fluxvalve 

The design of the cartridge is such 
that it meets the demands of all pres- 
ently recording 
ments, including those utilizing 
than 1 mil styli 

The “Fluxvalv« 
featuring easily replaceable 
new kind of offers 
high compliance for a 
of from 2 to 5 
mass has been 


envisioned develop- 


less 


is a turnover design 

styli. A 
extremely 
tracking 
The vibratory 
reduced to an amount 
so low that pickup response is flat at 
30 ke. on ordinary viny! 

Electrical characteristics include an 
absolutely flat frequency response to 
well beyond 20 kc.; negligible IM dis- 
tortion; output of 25 millivolts at a 
normal recording and medium 
impedance termination of 
47,000 ohms 


stylus 
force 
grams 


requiring a 
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The pickup is supplied with a mount- 
ing clip which adapts it to all standard 


| 


arms and also acts as a bearing for the 
turnover action 


KLIPSCH “SHORTHORN”™ 

Klipsch and Associates of Hope, Ark. 
has announced that its “Shorthorn” 
loudspéaker system, formerly available 
only in kit form, is now being marketed 
assembled and finished 

The exposed wooden parts are made 
of either dark mahogany or light 
“primavera”. The unit may be pur- 
chased with a 15” or 12” three-way sys- 
tem or without a drive system. An un- 
finished utility model is also available 
for those who wish to match the en- 
closure to some special color scheme. 


30 


TRANSISTORS NOW 99 CENTS! 


OOD news for hobbyists and experi- 

menters is contained in the recent 
word from Raytheon announcing an- 
other price reduction in its CK722 tran- 
sistors. The new price is 99 cents! 

To those who recall the early produe- 
tion runs of these components and the 
$7.60 price tag in 1952, the new price 
will seem a veritable miracle. At the 
time the first transistors were placed on 
the market in commercial quantities, 
predictions were that in ten years or so 
when the price of transistors had been 
sufficiently reduced to compete with 
vacuum tubes that the day of the tran- 
sistor would dawn. 

That the “new era” has arrived well 
betimes is due, entirely, to the technical 
“know how” of the manufacturers and 
the vast improvement in production 
techniques. 

Probably more startling than the price 
reduction is the fact that this reduction 
has been accompanied by a steady im- 
provement in the product itself. For ex- 
ample, the current gain of the first 
CK722's was 12 while today it is 22. Re- 
liability of these components has reached 
the stage where it is taken for granted 
rather than serving as a cause for de- 
lighted amazement. 

At the present time, Raytheon is offer- 
ing fifteen types of transistors for audio, 
low-noise audio, and r.f. applications. 
All of the units in this line are of the 
fused-junction “p-n-p” type and are 
packaged in both hermetically sealed 
and plastic non-hermetically sealed 
cases. 

The company is also marketing a 
series of extra-small-sized transistors 
such as the 2N130 which has character- 
istics similar to the CK722 but is only 
one-quarter to one-third the size. Other 
units in the same series are the 2N131, 
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Meet the only cartridge with fan-mail! The new 
professional Fen-Tone B&0-350 8-pole low-Z 
magnetic cartridge is acclaimed everywhere. 


Robert V. B., M.D. Mortpelier, Ohio, writes: 

l om @ very critk . , When I ans UC weree ove your cartridge a real 
test, I meant it decision after giving it the works” iT is Pre 
NOMENAL! I don't overboard — but I have, havent 1? Well there are 
occasionally “firsts’’—and you have one.” 

Martin L. Borish, Monmouth Music House, Freehold, N. J.: 
“Our technicians still can't figure out how it can be so cheap and work ro well 
We rate it shove any magnetic cartridge One of the more unusual eapects of 
this cartridge, in addition to ite exceptionally high output, le the ren arkable 
resulte obtainable on 78's. Most magnetics do not work too well on the ol4 
records.” 
Jack B., Benton Harbor, Michigan: 
“Tonite 1 got my Fentone cartridge into a tone arm and put it to work. f wish 
here and now to state that this cartridge is the ultimate in fine reproduction 
I have never beard highs as free from distortion in my life, They are abe tely 
magnificent. I will recommend it to everyone | know as being THE cartridge.” 
Paul H. Little ( Columniat ), Chicage, ili.: 
“This cartridge is one of the finest and cleanest we have ever heard A real 
contribution to wide-range undistorted listening.” 
Rey FP. Allison, High-Pidelity Magasine: 
“The price of the Fea-Tone B&O cartridge puts them in the REAL BARGAIN 
catego Ty. 

And for broadcast — quality cartridges, they are truly « bargain! 
BAO Reversible, Silver Label (2 sapphire jewels) 

B&O) Reversible, Geld Label (1 diamond, | sapphire) 
B&O Single, Silver Label (1 sapphire jewel!) 
B&O Single, Gold Label (1 diamond jewe!) 


AND NOW FOR ABSOLUTE HIGH FIDELITY 


The B&O scientists bring you the professional Fen- 
Tone B&O-350 A+, the first and only anti-static 
cartridge. (Pat. Pend.) 


The ate rays, enclosed in the cartridge within a gold-silver laminate, sweep your 
precious records in front of your stylus, repelling dust particles from the grooves. 
Gone forever are the crackling noises caused by dust porticles...c B&O-350 At 
prolongs the life of your stylus and records many-fold. 

For the A+ cartridge, odd $1.80 to above B40-350 cartridge prices. 
Literature on request. Sold through better Audio Distributors. 


FENTON COMPANY 15 MOORE STREET NEW YORK 4, N, Y 


NOW...PLAY the NEW 


Audiophile Net 
7 


PRE-RECORDED TAPES 


WITH FULL FREQUENCY RANGE 
1 F 
a . 20-15,000 
> cycies 


a7 


RIGHT! rarauency 
» HIGH NAM. Y. — 
IT’S THE > DYN AMO. = | seve 


REMARKABLE NEW curt DISTORTION 


At last, exciting new High Fidelity per- 
formance from home type tape mecha- 
nisms... record rod playback HEADS 


need no longer '» a limiting factor in 
frequency regponse and fidelity 


DYNAMU's superb new precision 
and quality will deliver previously un 
obtainable response to the input of 

your amplifier 20 to 15,000 cycles at 

2 Naturally 7.5"! Play the new pre recorded tapes 

with full pognency range! 

" P ; DYNAMDOU Conversion Kits contain 

lor all components to convert your re 

Coming N ext Month a corder. Complete illustrated step-by- 

step instructions are included for in- 
For Pre-Release Information stallation and electrical changes 

M: his ¢ ay! 

Prism SOOM, Seg aoppoe Fedagt... _ | CONVERSION KITS FOR LEAD- 

Pairchild Recording Equipment Co ING RECORDERS AVAILABLE... 

Sth A & 154th Stree > 1 . , 
Whee 1.4. Y. SEE them, HEAR them, NOW .. . 


YES, please rush me advance data on the New Ask your Hi Fi Dealer 
Fairchild Turmtabie! 


Name DYNAMU MAGNETRONICS CORPORATION 


Address A Division of The Maico Ce., Inc 
City Zone Maice Bidg., Minneapolis, Minn 


Of this 
you can be sure... 
Record 


Changer 
than the 


RC-54 


Automatic Intermix 


You con SEE it at your Sound Dealer, 
You con READ about it in our Folder. 


Mail This Coupon Today 


ROCKBAR CORPORATION, Dept. WM.4 
215 Bast 37th St., New York 16, N. Y. 


Please send Literature describing the 
Collare RC-54 Record Changer. 


NAME 
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A COMPLETE 
ONE-MAN 
OPERATION 


By GORDON CHAMBERS 


Each technician has his own bench such 
as the one shown here, which he can set 
up so that he can work most efficiently. 


ALLACE WALKER, the owner of 

Bell Television Service in San Pe- 
dro, California, made his first income 
building small radios for other boys. He 
was literally raised on electronics. He 
had tubes and transformers for toys. 

Service twenty-four hours a day is a 
reality with his service company. 
Service station operators, for example, 
listening to a radio broadcast by a 
favorite disc jockey at three in the 
morning, have no hesitation in phoning 
Bell Television should their sets stop 
playing, because they know the repair 
job will be done immediately. 

Prices are not unreasonable; in fact, 
they are lower than those of most com- 
petitors, for the same work. The key 
is saving time by hiring the best tech- 
nicians. The firm’s policy is to hire 
good men, capable of doing nearly any 
job in or out of the shop. This enables 
them to cope with any problem they 
meet. The man going out on the job 
performs it completely—-rather than 
having it performed by a group of spe- 
cialists, a situation prevailing in most 
big service shops. 

There are exceptions to this, since 
some men are better all-around tech- 
nicians than others. Such a man usua!- 
ly gets the more difficult jobs, and if a 
man gets stuck another assists and 
then hands the job back te him. The 
man who starts the job finishes it. In 
this way, the customer isn’t confused 
by talking with several technicians and 
getting many versions of the same 
story. This suraming up is described in 
detail on the bill 

The bill describes the work done in 
language intelligible to a layman. Three 


Here's a successful service operation that makes no 


distinction between inside and outside technicians. 


copies are made of each bill; the third 
copy is in the form of a card and re- 
mains in the shop, so the technician 
may refer to it readily for the history 
of past services. The back of this copy 
forms the work card from which the 
typist makes the bill. Such a method 
insures the customer of getting a bill 
he can read 

One of the things making for pleas- 
ant working conditions and a happy 
state of mind on the part of all the 
technicians employed is that everyone 
is able to get out of the shop to meet 
people and break up the monotony of 
being inside the shop all the time. The 
net result is that the organization 
stays much happier. Also, each tech- 
nician has his own workbench where he 
has privacy and may arrange his test 
equipment any way he desires for max- 
imum servicing efficiency. Since each 
man is responsible for a set of test in- 
struments, they are always kept in good 
repair. - 


The card shown here is delivered to 
the customer when his repaired set 
is returned to him, or when the set 
is sold to him by a cooperating deal- 
er. This assures repeat customers. 


hee {a aa 
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“RADIO OPERATING QUESTIONS 
AND ANSWERS" by J. H. Hornung & 
Alexander A. McKenzie. Published by 
McGraw-Hill Book Company, Inc., New 
York. 554 pages. Price $4.50 

This is a new, completely-revised 
Twelfth Edition of a book which has 
long been considered the “bible” by 
those preparing for FCC licensing ex- 
aminations. 

The book more than 1900 
questions covering such topics as ship 
radiotelephone, commercial broadcast- 
ing, FM, monochrome and color TV, 
radiotelephone and radiotelegraph com- 
munication, broadcasting law, transis- 
waveguides, and reduction of 


answers 


tors, 
noise 

The appendices include such valuable 
data as the “Q-Codes,” time 
information, word lists, and r« 
and capacitor color codes. 

* a 

“THE MOBILE MANUAL FOR RADIO 
AMATEURS" by the ARRL Staff. Pub- 
lished by the American Radio Relay 
League, West Hartford, Conn. 311 
pages plus catalogue section. Price 
$2.50. Paper bound 

This book is a compilation of some 
80 articles on mobile radio which ap- 
peared in “QST.” The material has 
been presented in such a way that the 
newcomer to the mobile field can use 
the text as a guidebook to mobile 
techniques, or as a reference to the 
solution of specific problems which 
arise in this type of transmission 

Some 30 different mobile transmit- 
ters are described in detail along with 
sections on mobile antennas and power 
supplies, receiving techniques, and au- 
tomotive noise suppression. Excerpts 
from the relevant FCC regulations are 
also included. 


signal 
sistor 


* * +. 
“ELEMENTS OF PHYSICS” by George 
Shortley & Dudley Williams. Second 
edition, published by Prentice-Hall, 
Inc., New York. 880 pages. Price $10.60. 

Completely rewritten to take advan- 
the constructive criticism and 
suggestions received on the first edi- 
tion, this volume is intended for use 
in an introductory course for the stu- 
dent of science or engineering who is 
taking a concurrent course in calculus 
The primary objective is to provide 
the student with a working knowledge 
of the fundamental principles that de- 
scribe all physical phenomena, of how 
they evolved, and of their scope and 
limitations. 

The book is divided into six parts, 
titled Mechanics, Heat, Wave Motion 
and Sound, Light, Electricity and Mag- 
netism, and Modern Physics. A plenti- 
ful supply of problems, complete with 
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tage of 


answers, each 
included 
charts, 


like 


appears at the end of 
chapter. An appendix is 
which contains many useful 
tables, conversion factors, and the 
> > o 
“ELECTRONIC AND RADIO ENGI. 
NEERING" by F. E. Terman. Published 
by McGraw-Hill Book Company, Inc., 
New York. 1087 pages. Price $12.50. 
This volume represents a new and 
thoroughly revised edition of one of 
the classic texts of the electronics and 
radio industry—Terman’s En- 
gineering”. The new title reflects an 
increased emphasis on the general 
techniques of electronics, as well as 
complete coverage of all important 
engineering aspects of electronics, 
The objective is to provide a text 
and reference book that summarizes in 
easily understandable terms those 
principles and techniques which are 
the basic tools of the electronic and 
radio engineer This objective has 
been admirably met 
The book has been divided into three 
major sections: Circuit Elements and 
Circuit Theory, Electronic Engineer- 
ing Fundamentals, and Radio Engi- 
neering and Radio Systems Each 
chapter is well-illustrated and is fol- 
lowed by a series of questions and 
problems to test the reader’s compre- 
hension of the subject-matter The 
chapter on transistors and semicon- 
ductors and the section on color TV 
indicate that the text has been brought 
completely up-to-date 
° . . 
“REPAIRING RECORD CHANGERS" 
by E. Eugene Ecklund. Published by 
McGraw-Hill Book Company, Inc., New 
York. 271 pages. Price $5.95 
This is a _ practical 
service technicians and 
mechanical and electrical repairs 
text covers the handling of service 
calls, how a changer works, record- 
changer actions, service-bench setups, 
pickups, needles, and records, motors 
and motor drives, tripping mechanisms, 
cycling the pickup arm, shut-off mech- 
anisms, special 45 rpm changers and 
spindles, amplification and compensa- 
tion, fault location and tests, and mag- 
netic tape recorders . 
The material presented is applicable 
to most commercial changers, but spe- 
cific procedures have been included on 
unique circuits or designs. 
. * * 
“PRINCIPLES OF COMMUNICA. 
TION SYSTEMS" by W. D. Hersh- 
berger. Published by Prentice-Hall, 
Inc., New York. 248 pages. Price $6.65 
This book fills the need for a survey 
of communication systems in 
and covers signals and their 
the rate of transmission of 
tion, noise, modulation and detection 
transmission lines in communication, 
the characteristics of radio 
audio frequency systems, radar 
tems, television, the design of com- 
munications, as well as an explanation 
of the Fourier integral and 
equation. 
Needless to say in a 
compactness, the 
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book 
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Let this big 
handbook show you 
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THE ONLY GUIDE 
OF ITS KIND! 


There's a ecret”’ 
old radios fast and 
and Ghirardi's big 744-pag 
manual-size RADIO TROUBLE 
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No other guide like it! Give 
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of 5, this giant Handbook leads 
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concentrated and the student should 
have had undergraduate work in en- 
gineering to tackle this text. 


“BRAND OF THE TARTAN” by Vir- 
ginia Huck. Published by Appleton- 
Century-Crofts, Inc., New York. 260 
pages. Price $3.50. 

The story of the Minnesota Mining 
and Manufacturing Company, better 
known as “3M,” from the time it was 
launched in 1902 to the present time. 
An inspiration to those who feel that 
opportunity in the Twentieth Century 
is limited. 

= * w 

“BASIC SYNCHROS AND SERVO. 
MECHANISMS" by Van Valkenburgh, 
Nooger & Neville, Inc. Published by 
John F. Rider, Publisher, Inc., New 
York. Two volumes; $5.50 per set or 
$2.75 for each volume. Total pages, 
272. Paper bound. 

Text of a basic course taught in 
Navy specialty schools. The volumes 
represent a unique simplification of an 
ordinarily complex subject. Illustra- 
tions are profuse, and enable the sub- 
ject-matter to be clearly presented 
without complicated mathematics. 

. - * 
“THE ELEMENTS OF THE THEORY 
OF REAL FUNCTIONS” by J. E. Lit- 
tlewood. Published by Dover Publica- 
tions, Inc., New York. 71 pages. Price 
$2.85 cloth, $1.35 paper. Third edition. 

This book contains the substance of 
lectures given at Trinity College, 
Cambridge, to third year and more ad- 
vanced second year men Chapter 
headings are Classes and Cardinal 
Numbers, Well-Ordered Series, Other 
Types of Series, and Elements of the 
Theory of Sets of Points. —0- 


AM-FM Tuner =< 


(Continued from page 95) | 


shown in Table 1 for 22.5 ke. and 
ke. deviations. 

Following the detector, but preced- 
ing the de-emphasis network, is the 
output socket for a multiplex convert- 
er. With a suitable converter and am- 
plifier it will be possible to receive 
multiplex programs on this tuner when 
they are available. 

The audio section consists of a gain 
stage and a cathode follower output. 
Although the circuit is somewhat un- 
usual, it is capable of operating with 
very low distortion and will pass the 
usual square-wave Distortion 
measurements taken at various output 
signal levels are shown in Table 2 

The AM circuit is more or less 
standard except that it uses a shielded 
antenna coil istead of a loop. A wire 
a foot or two long attached to the AM 
antenna terminals is all that is neces- 
sary for rood reception 

Other features include a 6E5 eye 
tube that operates on both the AM and 
FM bands to provide positive tuning 
indication and a reference scale on the 
dial so that the user can quickly locate 
his favorite stations. —- 


tests 


EMERSON CAMPAIGNS 

The largest and most comprehensive 
advertising and sales promotion cam- 
paign in the history of the company 
has been announced by Emerson Radio 
and Phonograph Corporation of Jersey 
City, N. J. 

The campaign will cover the firm's 
line of radio and TV receivers, phono- 
graphs, and air-conditioners. It will in- 
clude national magazine ads, national 
newspaper ads, cooperative newspaper 
ads, trade paper advertising, bill- 
boards, and extensive sales promotion 
material. 

The ad campaign is being backed by 
the most ambitious sales promotion 
cainpaign ever undertaken by the com- 
pany. Comprehensive kits have been 
sent to all distributors containing 
streamers, displays, decals, tags, giant 
banners, pennants, mailers, color dis- 
plays, color cards, radio sample cases, 
and various other sales devices and 
point-of-sale material. 

e > * 
METAL CHASSIS DISPLAY 

Premier Metal Products Co., 3160 
Webster Avenue, New York 67, N. Y 
has developed a unique counter display 
which adds a lift to the common metal 
chassis. - 

The display 
holds a new alu- 
minum chassis, 
emphasizes its 
improved design 
and invites the 
customer to pick 
it up and inspect 
the new features 
of the chassis. A 
“gimmick” slide- 
on figure reads “Pick me up” on the 
front and in back, “Please don't take 
me home”. 

The campaign includes sales bulle- 
tins to all dealers telling them how to 
use the display and ads in trade mag- 
azines promoting the chassis. 

- . - 
FINNEY ANTENNAS 

The Finney Company, 4612 St. Clair 
Ave., Cleveland 3, Ohio, has opened an 
intensive and hard-hitting campaign to 
merchandise its new “Geomatic”’ 
of broadband u.h.f.-television antennas 

Not only has Finco launched an in- 
tensive trade journal, newspaper, and 
direct mail campaign, but it has of- 
fered to double, at no extra charge, the 
initial order for these antennas placed 
by its established distributors. Initial 
orders on the “( lines are lim- 
ited to 12 antennas (the company will 
ship 24) but any “B” model or com- 
bination of “B"” models in the 
pany’s line can be purchased by the 
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series 


7eomatic” 


comn- 


distributor on the “double-bonus” plan. 

The company announced the bonus- 
gift offer to its distributors in a spe- 
cial 15” x 12” personalized zipper case 


which contained full 
plan 

For details on distributor territories 
still open, write M. L. Finney, sales 
manager of the firm. 

o > > 
NEW MELLOTONE DISPLAY 

Wendell Plastic Fabrics Corp., 17 
West 17th Street, New York 11, N. Y., 
has added a new 18” x 24” “Mellotone” 
package and free display unit to its 
line due to the demand for grille cloth 
in this quantity 

The display for 


details of the 


these packages can 
be attached to a counter, a wall, a 
shelf, or used in almost any spot in a 
retail or wholesale establishment. Sam- 
ples of the product now supplied in 
this new size package are available 
from the manufacturer. 

> . . 

“BONUS PACK" 

A new merchandising campaign fea- 
turing the International Rectifier 
poration “Bonus Pack’”’ is finding wide 
distributor acceptance 

Each of the 


Cor- 


“Bonus Pack” units con- 
tain four TV replacement rectifiers 
a “pair’’ and a “spare pair” 
introductory offer, the 
receives a free nylon TV alignment 
premium. This new packag- 
ing plan will help both the jobber and 
the technician in handling and 
ing the TV replacement rectifiers 
Additional details this 


As a spe- 


cial technician 


tool as a 
stock- 


on campaign 
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international Rectifier 
“Bonus Pack” itself are av 
from the company at 
Grand Ave., E] Segundo, Calif 
> . — 
COLOR TY PROMOTION 

Plans have 

extensive 


ind the 


ible 


the 
thus 


been completed for 


most ad drive 


ertising 
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far launched by the RCA Victor Tele- 
vision Div. to promote its 21" color sets 
In addition to a nationwide, all- 
media campaign, the company is fol- 
lowing up with a hard-hitting coopera- 
tive drive at the local level. In addi- 
tion to the advertising schedule, the 
Division has prepared extensive dis- 
tributor-dealer promotional kits to tie- 
in with future colorcasts 
> > > 
VIDAIRE’S “COUNTER SALESMAN” 
Geared to the rapid turnover of 
ventory, Vidaire Electronics Mfg. Corp 
of Lynbrook, N. Y., has recently intro- 
duced a new “Counter Salesman” which 
will merchandise 
the firm’s exten 
sive line of radio 
and TV 
ries 
The display is 
only 15” wide but 
is printed in blue 
and yellow for 
maximum eye- 
stopping appear- 
ance. The 
ponents are 
ranged in such a 
way that the 
dealer can run a 
daily inventory 
at a glance. The “Counter Salesman” is 
being distributed to jobbers without 
charge upon the purchase of a 
initial order 
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if 


accesso- 


com- 
ar- 


small 
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ALTEC “ROAD SHOW" 
Lansing Corporation, 9356 San- 
Bivd., Beverly Hills, Calif., 
Sixth Ave., New York 13, 
has scheduled an elaborate 
“Road Show” for some 70 
throughout the United States to 
its 1956 high-fidelity lin 
“Show” is an ambitious produc 


Altec 
ta Monica 
and 161 
ee, 
cities 
pro- 
mote 

The 
tion employing four crates of 
unique display 
the company’s 

20 feet wide, together 
picture film 
product 


props 
including a 
taining all of 
nents, on a stage 
with a special motion 
dealing with the 
and methods of manufacture 

The arrival of the show will be an- 
nounced locally in the 
the “Road Show” 
“SILVERAMA”™ TUBES 
introduction of new 
televis 
supported by an 


piece con- 


compo 


company & 


each of cities 


will visit 


‘Sil 


The 


verama’ 


aluminized ion picture 


tubes is being exten- 
and 


campaign 


sive comprehensive promotion 
launched by the Tube Divi 
sion of Radio Corporation of America, 
Harrison, New 

Four media will be used 
paign national 
adv ng 


dio and television 


Jersey 

in the cam 
consumer! magazine 
ertis spot announcements on ra 
trade advertising in 
local newspapers as well as window 
display kits, 
ful for 
gether with mailing 
bution by 


Dealers 


and color 
and trucks, to 
for distri 


store banners 


decals stores 
pieces 
dealer 
handling 
advised to contact distrib 
for full information this 
promotion. v 


the RCA 


their local 


line are 


utors on 


NOW 
HEAR 
THIS 


for 
improved high fidelity 


GOODMANS 
LOUDSPEAKERS 


in the New 


‘Friction-Loaded’ 
AXIOM Enclosures 


Axiom 150 Mk il 


‘ 


Axiom 22 Mk il 


Axiom 60 Axsiette 


Complete do-it-yourself construction 
details — available on request 


Mail this Coupon... Today 


215 East 37th St., New York 16, N.Y. 

Please send me 

OC) Complete information about GOODMANS 
High Fidelity Loudspeokers 

(J Complete details about the new ‘friction- 
loaded’ AXIOM Enclosures. 
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PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


PORTABLE RADIOS 
s/®we. 6 TUBE SUPER ad AcC-OC Mea, 
tvery, Waetewt, end She 
Seme with automatic sleek & alarm. 


RECORD } PLAYERS 


Manual » epeed record 
Manual 36 with rl 
Automatic speed with Vv 


Cistoven Antnioge ted +4 


CHAN 


S20 worTH , & Si.sevaonie PanrTs = onae one 
gemstone of celain sockets, coils 

emers, 1 Shen condensers, ee. owe sive Pha ma 

replace- 

4 ‘te «a. 


poe postage). 
Model 950 with Re- 
ip-ever cartridge BRAND 
$21.49 


TURNEGH AU PH cAnT R008 Universe 
ment. Lew/high evtput...61.00 «4.5 6 @ 


ve ay srato we i CHANGER 
Bon Astatic 
new OniGinaL CARTONS 


be | 4.8. Mode! 140-3 


PEED Automatic with Ron- 
er Astatic 


ipover cartridge. ..$22.49 


HES 


O0¢ oa; @ for $3.66 


gage Collare with Ronette fip-over cartridge 
6.8. plug in RPRKOSO 


cee ee ee ee ee ee ee ee ee ee we we oe et SET. OF. 


TUGE snianTEenaes 


PENTRON 
TAPE RECORDERS 
New "56 Models 


MODEL T-90 


(ili vetrated) 


Geol we 5499% 


sPaciPicavions Prequency range o t& 10,500 
yeles at 4 err we Signal to Beice Ratio: 
no O48 wb ‘ 
1 The and BA, » 
ehange Recarding time + h 
Recording level indicator 
5 watt Speakers: (2) 


MODEL np-400 AN (9 speaker wy bangs Fidelity) $240. 50 list 


vower Outpu ’ 
Controls: 
r hen Peet f 
Ovperat: ne Speeds ’ 

h push-pull a) 

i} hours poenrding using | 


A 
hecord- 
« play 


MODEL RWN (Monematic Centro!) $129. 50 Mist 
— Loos Wh ae te 
Operating Speeds w u 
Convers pOnom ATK ONTROT 
rd oF Play. in efter 
"A eward and Ke i] 
; ure a how a Recora 
iy CBvei Vaaleaters Neon Bulb. , A “Output ‘ 


Mode! Tm-86 he Gochaniom 
Pre-amplifte 
Mode! Tw-86 ‘ona 4 in 
carrying ease) 474.80 jist 


(Catalogs and dealers’ prices sent on request) 


S 77.76 tiet 
77.76 tint 


» Write fer tow coat ericese and 
catalous on 
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ye aAv, “igi T 
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inquiries and offers. Gur expert de 
attention diting 

ore 

all Delee 


Aute . 
. 2m ory > complete tine of peeular makes of 
$0 10 discount Alse Many other 
on anemitting types “ gee 
me we 
A - lone. 


au ‘ 
ro8. YORK Warehouse Minim ore der ae oo. 
Write ber our latest price list and i mn ‘Calslog .: 
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ELECTRONICS 


Within the Industry 


(Continued from page 26) 


been appointed advertising and promo- 
tion manager for Hammarlund Manu- 
facturing Company, Inc. RICHARD 
B. LENG has been elected to the newly- 
created post of vice-president in charge 
of the Technical Products Division of 
Packard-Bell Company. He was most 
recently associated with Sylvania’s 
California operations .. . Appointment 
of BENJAMIN C. BOWKER as public re- 
lations manager has been announced by 
the Allen B. Du Mont Laboratories, 
Inc. . C. L. PETERSON has been ap- 
pointed vice-president and _ general 
manager of the Brown Instruments Di- 
vision of Minneapolis-Honeywell. He 
has been with the firm for 28 years 
R. F. ROBERTS has joined National 
Electronics, Inc. of Geneva, Illinois as 
sales manager of the firm. He was for- 
merly manager of equipment manufac- 
turer sales for the Westinghouse tube 
division Robertshaw-Fulton Con- 
trols Company has named R, S$. REY- 
NOLDS, JR. to the post of chairman of 
the board succeeding his father who 
passed away in July Brush Elec- 
tronics Company has elected DR. DAVID 
8. PARKINSON to the post of vice-presi- 
dent and general engineering manager 
and JOHN H. HARRIS as vice-president 
and general works manager KEN- 
NETT W. PATRICK has been named di- 
rector of the transducer division of 
Consolidated Engineering Corporation 
. . Cook Electric Company has 
appointed HUBERT J. THOMISZER man- 
ager of its Magnilastic Division and 
EARL WASHBURN, manager of the Elec- 
tronic Systems Division Harman- 
Kardon, Inc. has added ROBERT G. 
BACK to its executive staff as advertis- 
ing and sales promotion manager 
WILBERT H. STEINKAMP has been ap- 
pointed vice-president of sales of the 
Weston Electrical Instrument Corp., a 
subsidiary of Daystrom, Inc DR. 
WALTER G. DRISCOLL has been appoint- 
ed assistant director of research at 
Baird Inc. He will be in 
charge of the company’s transistorized 
electronics department EDWARD 
KEDZIORA has been promoted to the 
position of vice-president in charge of 
contract sales for Sonora Radio & Tele- 
vision Corp. He has been with the firm 
for 15 years JOHN D. THUET has 
been appointed radio sales nanager for 
the Radio and Tele, Division of 


Associates, 


ision 


Sylvania Elgin National Watch 
Company has appointed DONALD JON. 
SON to the post of sales supervisor in 
the electronics division. He will coor- 
dinate work in sales of microphone and 
relay products for the firm's West 
Coast electronic subsidiaries . JOHN 
L. BRADLEY is the new assistant man- 
ager of advertising and pro- 
motion at Ampex Corporation... 
STEVEN GALAGAN has been named di- 
rector of engineering for the Gabriel 
Laboratories and the Gabriel Electron- 
ics Division. 


sales 


* ¥ a 


EDWARD E. WINEBLATT has been ap- 
pointed general manager of Radio Mer- 
chandise Sales Inc = 
of New York, manu- ~ 
facturer of TV 
antennas, accesso- 
ries, and intercoms 

His duties at the 
company will in- 
clude implementing 
the sales expansion 
program now under- 
way. He is well known in the parts 
distributor field 

He is a graduate of the Massachu- 
setts school system and attended Bos- 
ton University. 

. + 
1.0.£.A., INC. of Indianapolis, Ind. has 
acquired RADIO APPARATUS CORPORA- 
TION of the same city by means of an 
exchange of common stock. The sub- 
sidiary firm will operate as the MONI- 
TORADIO DIVISION of the parent firm 
.. . PRECISION RADIATION INSTRU- 
MENTS INC. of Los Angeles has pur- 
chased RADIO CRAFTSMEN, Chicago 
manufacturer of a line of audio equip- 
ment and accessories MAR VISTA 
ELECTRONICS CO. has purchased the 
semiconductor production facilities of 
HYDRO-AIRE, INC. but will move to ex- 
panded facilities in the Los Angeles 
area from the plant at 3000 Winona 
Ave. in Burbank in the near future. 
—. «© 

RETMA reports that retail sales of tele- 
vision receivers during the first eight 
months of this year were approximate- 
ly 14 per-cent higher than during the 
same period in 1954 

During August, a gre 
both radio and TV sold than 
was the case in either July of this year 
or August of last year. TV 
January through August this year to 
taled 4,771,139 units while radio set 
sales reached a total of 3,189,608 for 
the first eight months yw 


ater number of 


sets were 


sets sold 


SERVICE BUSINESS TALKS 


N ORDER to help TV ane radio serv- 

ice dealers develop a better under- 
standing of the basic business elements 
involved in their profession, the Asso- 
ciated Radio and Television Service- 
men of Chicago (ARTS) his been pre- 
senting a free lecture series with the 
accent on business problems. The se- 
ries began on October 25 with a talk 
on credit and financing. On Wednes- 
day, December 14, Mr. Eugene Reich- 
stetter, manager of Dun & Bradstreet 
in Chicago, will deliver a lecture on 


credit ratings and collections for the 
owner of a small shop 

The last lecture of 
given on January 17 
Couch of Sylvania Electric 
Inc., talks on “The Ti 
Another series will start 
clusion of the first, and 
will be limited to two men 
shop. For additional information 
tact Howard Wolfson, Chairman 
ARTS, 433 South Wabash Avenue, Chi- 


cago, Ill yw 
RADIO & TELEVISION NEWS 


series will be 
Mr. L. J 
Products 
Story.” 
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For SATISFIED CUSTOMERS 


and PROFITS too! 


INSTALL 


Mosley 


TV ANTENNA 
ACCESSORIES 


SF cur No. 625 


Wall-Thru List Price $1.95 
@ New, improved tube is semi-flexible — bends with- 
out breaking for easy insertion into wall openings 
drilled out of line! 
Neat, Convenient, Efficient! Appeals to ALL TV 
Owners because it's Practical! 


A Sure—Fire Profit Maker For TV Installers! 


Ask your Parts Jobber or write direct for your 
Free copy of the new MOSLEY Catalog 54-55. 


MOSLEY ELECTRONICS, Inc. 


8622 St. Charles Rock Rd., St. Lovis 14, Missouri 


The future is bright for 
ELECTRONIC ENGINEERS 
nd 


a 
TECHNICIANS 


ERA's leadership in creative re- 
search and important develop 
ments in mechanical and electrical 
engineering fields is internationally 
known. Interesting positions are 
opening up fast for experienced elec- 
tronic engineers and technicians 
Join and grow with ERA. Steadily 
enlarge your computer knowledge 
and Sooleasl onal standing 
FIELD ENGINEERING . . . A special 
extended training program at full 
salary is offered to men who choose 
computer field engineering. Take 
your family with you to permanent 
computer installations. 

Te quetity, send on evitine of ont 

experience to Department et 
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BUILD 16 PRINTED 
CIRCUIT AND METAL CHASSIS 
RADIO CIRCUITS 


With the New Deluxe (956 
PROGRESSIVE RACIO “EDU-KIT” 


© Build 16 Recet 
Code Oscitiator, dienes Tracer, 
pw ~ gg a Circuits 
Knowledge of 
adie leone 


Learn Practical Radio Theory 

aed Construction 

No Additional Parts Needed 

Excetiont Bachground ter Tete- 

vision 

30 hy 4 Unconditional Money- 
antee 

ry Seidering trom, Tester and 

Other Extras 

Learn High Fidelity 

Used in 79 Countries 

School Inquiries Invited 


FR E E RADIO and TELEVISION SERVICING LITERATURE 
ON REQUEST (See Coupon Below 


WHAT THE “EDU-KIT" OFFERS YOU 


Our Kit le designed to provide 4s fundamental background in radio, with 

the basic facts of Radio Theory and Construction Praction expressed simely end 

‘ ain @ knowledge of basic Radic Principles involved in Radic 
ranemission and Audie Amplification 

itt learn how te jsonmiey waste Syeeate and Diagrams 


only 


$19.95 


complete 


Cc service and 

You will learn You will receive training tor F.£.6 
You will tearn High Fidelity 

' you will receive & Practical basic education in Radio, werth many 
times the small price you pay 


THE KIT FOR EVERYONE 


The Progressive Radic ‘‘Edu-Kit' wae epecifically prepared for any person 
whe has « desir The Kit has & used successfully ty young 
ul t je mot necessary that you heave even the 

in science or radio 
‘Edu Kit” ie used by many Radio Sehoots and Clube 

1 ts weed by Armed Forces Personne! and Veterans 


P ogress: Edu-Kit'’ requires ne in tor, All inetruct 
included au wdiwe and iden by fame, tiie 
and diagram. very step inveived in building these sete te carefully 

piained 


PROGRESSIVE TEACHING METHOD 


comes complete with instructions 
« n 


Audie Ame 
Every part ie identified by ") 
“ will learn the function and theery of every part weed 
Kit’ uses the principle of 
perform jobs 


These cote operate on 
106-1256 nexiee 210-260 Volt Sevres, 
an Adaptor & tis aso v “Ac. ~ ‘opsrat able 


THE PROGRESSIVE RADIO “EDU-KIT” IS COMPLETE 


You will receive every part necessary to build 316 different radio cireu 
Edu-Kit' containg all tubes, tube sookets, variable, elec’ rolytic per 
resisters, tie strips, coils, hardware, tubin tnhetruction Manuals 

Printed Cirewit Materials No seider or wire ety 
Thee * 


Complete 
rene ow fully selected 
“ containg lessons for servicing 
Progressive Signal Vrecer ana Signal Injector, .C.C. inetructions, qulases High 
Fidelity instructions 


TROUBLE-SHOOTING LESSONS 


Trouble-sheeting and servicing are inctuded You will be taught to recognise 
repair troubles You will Sulld and learn te eperete & Professional 
nal injector. You will receiv teotrica! and oe 
for radio repairs. While you are learning in co 
ae many « reper job mur nerghbers end 
" neeed the cost of the au ht.” 
opportunity to learn rad quickly and easily and have ethere pay for i 


“EDU-KIT” Now Includes PRINTED [y 
CIRCUITRY 


You Suild & Printer Cirewit Signal Injector, « sery- 

lncty wmont thar can detect many Badie and TV 

4 Crreuit is « special insulated boar 

ae been deposited « conducting material 

which takes the place of 
elugeed in 
ocese ie 
earing * 


commercial radios, 


FREE EXTRAS 


© RADIO AND ELECTRICAL TESTER © ELECTRIC SOLDERING IRON 
© TESTER INSTRUCTION MANUAL © TELEVISION BOOK ©¢ HIGH 
FIDELITY GUIDE © QUIZZES © CONSULTATION SERVICE 


30 DAY UNCONDITIONAL MONEY-BACK GUARANTEE 
= ==MAIL TODAY—ORDER SHIPPED SAME DAY RECEIVED= == 
0 tend “Edu-nn" § enctose full payment of 6189.06 
) Sena * d ‘wt 


tnt " teetede Peee 
ge 


(Outside 0...’ or we oo ves interne) 0 
duit’ hes ios. sas v ac oc $20 rth 210 ase V. “Ke. toe" $23.46) 
Mame 


Address 


PROGRESSIVE “EDU-KITS” INC. 
497 Union Ave., Room 488, Progressive Bidg., Brooklyn 11, MN. Y. 
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HIGH FIDELIT 


Tht Vy Bat foc Lowe! 
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Here is quality FM (response + 0.5 db, 
20 to 20,000 cps) and improved AM, 
both most perfectly realized for finest 
reception in a unit only 4” high—at a 
very reasonable price, Outstanding fea- 
tures : Sensitivity, FM—3 microvolts for 
20 db of quieting; AM—S5 microvolts 
for 1.5 volts output; separate RF stage 
on FM and AM; discriminator with 
dual limiters; cathode follower with 2 
outputs; AFC; flywheel tuning, FM | 
di-pole antenna, etc. 


NEW! HI-FI SOUND FOR TV! 
Now, 


moke you TV sound “come | 
alive’. Just plug the new RAUL/IAND 
TV55 Tuner into the unit above and 
enjoy TV sound through your hi-fi system. 
Exclusive with RAULAND. See it-— 


20-WATT HI-Fi AMPLIFIER 


Designed for those who appreciate the | 
finest in Hi-Fi reproduction—the very 
best for less, Features: Full 20 watts 
Output; response, + 0.5 db, 20 to 
40,000 cps; 6 response curves (compen- 
sation for all record types); 5 inputs for 
complete hi-fi versatility; separate bass, 
treble controls; contour and volume | 
controls; variable damping control; 
rumble filter, plus many other deluxe 
features. In compact cabinet, 4” high. 


HANDSOME “SPACE-SAVER” DESIGN 


RAULAND matching ‘‘Space-Sover” 
units are decorator stvled in smart char 
coal block with marbleized gold finish 
control panels in soft brushed brass. No 
cabinets required fit beautifully any 
where. (Extension shalts available for 
behind-panel mount) 


Hear these 
RAULAND Hi-Fi 
units af your 
dealer's, or write 
for full details 


RAULAND-BORG CORPORATION 
3515 W. Addison St., Dept. 8, Chicago 16, lil. 
132 


Capacity Meter 


(Continued from page 55) 


potential. This clamp is the key to 
successful operation of the circuit, 
since the grid voltage, if allowed to 
rise above ground potential, will cause 
distortion in the waveform appearing 
across the common cathode resistor 
This 100-ohm cathode resistor, com- 
mon to both sections of the 6BX7 mul- 
tivibrator, acts both as the common cou- 
pling impedance, necessary to 
oscillation 


sustain 
and as the low-impedance 
source of pulses to the metering cir- 
cuit. This impedance is much lower 
than the metering circuit, thus obviat- 
ing the possibility of interaction be- 
tween the meter circuit and the oscil- 
lator, 

The waveform appearing across the 
100-ohm cathode resistor is a positive- 
going pulse, having a peak amplitude 
of approximately 7% volts. The top of 
this rectangular pulse is essentially 
flat, rise time is 0.1 microsecond, and 
the decay time is less than 0.1 micro- 
second. Pulse repetition rates vary 
between 100 kilocycles on the “100 
pefd.” range and 100 cycles on the "0.1 
vid.” range. 

The metering circuit uses a type 
IN34A germanium diode as a shunt 
rectifier, supplying rectified voltage to 
the 50 microampere meter through a 
multiplier resistor. A capacitor shunted 
across the meter damps out the resid- 
ual reading, and is not critical as to 
value. The meter is not connected into 
the circuit except during measurement 
of an unknown capacitor. 

A group of four capacitors, in con- 
junction with four separate calibrat- 
ing potentiometers, controlled by the 
‘Range” switch, establish the frequen- 
cy of oscillation, and therefore the 
maximum capacitance which may be 
measured. The instrument has four 
decaded ranges: 0-100 spafd.: 0-1000 
pefd.; 0-01 w#fd.; and 0-0.1 gfd. Each 
range is calibrated separately, and the 
accuracy of capacity measurement is 
wholly dependent upon the accuracy of 
the meter calibration, and the accuracy 
of the standard capacitors used for 
calibration. The meter in the Model 
CM-1 has been especially calibrated to 
eliminate the effects of nonlinearity in 
the meter movement. Standard cali- 
brating included with 
each instrument in the following val- 
100 aafd. * 1° 1000 »zafd. > 1° 
0.01 «fd. > 2° 0.1 afd. = 2%: Assum- 
ing even as much as 2% maximum 
meter deviation, it is obvious that the 
CM-1 will be, at worst, within + 3% 
through 1000 sefd., and + 4% through 
0.1 efd. In practice, accuracies much 
better than these may reasonably be 
expected 

In operation the “Range” switch se- 
lects the proper combination of cross- 
coupling capacitor and calibrating po- 
tentiometer, which serves to shunt the 
back-resistance of the 1N34A germani- 
um diode clamping the grid. The un- 


capacitors are 


ues 


known capacitor is connected in series | 


PHOTOCON SALES 


417 WN. Foothill Bivd. SY camere 2-4131 
Pasadens 8, Calif. RY on 1-675! 
CABLE: Photocon, Pasadena 


LORAN EQUIPMENT 
AN /APN4B Loran with |1D68 indicotor, R9B 
Receiver, Crystal, Mounts, Plugs, and 
Marval New $129.95 
PE-206 Inverter New 14.95 


TS-120 /Up Test Set Excellent Pur* 
Hewlett Packard Wide Band Amplifiers 
Model 4608 Excellent Pur® 
Browning Model P4-E Cathode Ray 
Synchroscope, 5° C&T 
Alien B. Dumont Cothode-Ray Indicator 
Type 261A, 115/220V AC. 6 
Alien B. Dumont High Voltage Power 
Supply Type 286-4 Excellent Pur* 
6C-221, Freq. Meter 125Kc.-20Mc. with 
Calibration Book and Xtal Excellent 99.50 
Esteriine-Angus Model AW Recording 
Voltmeter 0.10V. AC. 400 Obms Excellent 150.0 
Weston Mode! 686 True Mutual Conductance 
Vacuum Tube Analyzer New 450.0 
MG.-149F Inverter Excellent 49 
FT-524 General Elecrtric 3200 Wattsecond 
Photofiash Tube New 20 
80 Mfd. 4000 V. 640 Wattsecond 
Photofiash Capacitor 50 
APN] Altimeter Indicator 2 
CD-307A Extension Cords 
Radio Surplus Conversion Manual 
Vol. | New 
Vol. 11 New 
Handt.ook of Operating Instructions for Radio 
Set AN /CRT3 New 
Presto Model Y Recorder and 
reproducer 


99.50 


Cycle Pur* 


Excellent 
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WRITE FOR OUR 1955 CATALOG! 


TO BE AHAM! 


GREAT NEW BOOK 
TELLS YOU HOW 


4 So You Want to 


Be a Ham 


ot tH 


w200 


Know the thrill of being a Ham! 
Span continents, talk to people in 
foreign countries, “chew the fat” 
with fellow hams, help in times of 
disaster. This new book shows you 
easier than ever before, how you 
can be a ham operator. Gets you 
off to the best start—shows you 
how easy it is to learn the code and 
get your ticket; how to select equip- 
ment at lowest cost; how to be an 
amateur equal to the best; how to 
capitalize on ham knowledge in 
military or civilian careers. Written 
by an outstanding expert—practi- 
cal, easy to understand. 12 fact- 
packed chapters; 196 exciting 
pages; 130 illustrations; 544 x 844". 


Order HAM-1, only $ 50 
Order today from 2 
HOWARD W. SAMS & CO., INC. 


Dept. 1 M5 
2201 £. 46th St, indianapolis 5, Ind. 
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with the meter circuit and the pulses 


appearing across the 100-ohm cathode 

resistor. The positive-going leading 

edge of the pulse and the flat top are , 

coupled to the shunt rectifier through MAKE MONEY 


the unknown capacitor, and are there- 
fore shunted directly to ground. How- } 
ever, the negative-going trailing edge : SELLING MASTER 
of the pulse is differentiated by the - Ss FT 
combination of the unknown capacitor ‘ 
and the meter impedance, rectified by C7 ey 
the 1N34A germanium diode in shunt | fee TV SYSTEMS 
with the metering circuit, and the 
average level of voltage of the differ- \ 
entiated pulse is displayed on the 
meter in units of capacitance 

Actual operation of the Model CM-1 .. « This Handy Guide Shows You How! 
exceeds in simplicity even the opera- 
tion of a d.c. voltmeter, since polarity 
is of no concern. The “Range” switch 
is set to the highest (0.1 #fd.) position, 
and the unknown capacitor is con- 
nected across the two binding posts on ‘ 
the panel. The meter will display a Cash-in on television's fastest growing market by selling master 
reading equivalent to the value of TV systems to motels, apartments, clubs, schools, and hotels. This 
the unknown capacitor. If the reading ; 
is less than 10 per-cent of the scale 
the “Range” switch is set for lower cost estimates of each job and selling an installation to laying-out 
values of capacitance until the meter 
reading exceeds 10 per-cent of full 
scale, at which time the value of the . ; 
unknown capacitance may be read di- culation is figured out for you—no complicated mathematics 
rectly on the meter. If the approxi- 
mate value of the unknown capacity 
is known, the lowest range capable of 
indicating the assumed capacity may Learn how you can sell distribution systems in your area and 
be used, obviating the necessity of 


starting with the highest capacity . : > 
range , ; for your copy of the Jerrold booklet, “Installation Made Easy.” 


big, data-packed booklet explains every step . . . from making 


the system, calculating DB gain and loss, locating and installing 
equipment, maintenance, servicing, and much more, Every cal- 


needed. Over 35 helpful photos, charts, diagrams, and schematics 
make things doubly easy to understand. 


boost servicing and TV set orders in the bargain. Send 25 cents 


The uses to which the “Direct Read- Use coupon below! 
ing Capacity Meter” may best be put 
are many and varied. Since the resid- 
ual capacity is less than 1 wugfd., it The JERROLD TV SEE WHAT THIS VALUABLE 


BOOKLET CONTAINS 


will be necessary to subtract this only Multi-Outlet SYSTEM | 


on the lowest capacity range, making Selling Multi-Outlet Systems @ 
the measurement of even the smallest On-the-Spot Proposals © Distri- 
capacitors easy and accurate. The ca- bution Amplifier © Mixing Net- 
aalte, wamee a ® varishle eamaciters — . works @ Signal-Splitting Net- 
I : ans ; a BPAciron Distribution works @ Line Teps @ Antennas 
from tiny trimmers to large broadcast Amplifier © System Layout © Dollors & DB 
radio gangs, may be rapidly deter- @ What Amplifier Ratings Mean 
mined. It is especially useful in meas @ Overcoming Cable Losses © 
uring capacitors from bulk stock for Tep-Off Theory @ The “Break- 
specific values, and in discovering the Even'’ System @ Casceding 
values of unmarked capacitors, or 


Amplifiers @ Moevunting Equip- 

Line Splitter ment @ Balancing & Adjusting 
Systems @ Maintenance @ Serv- 
icing Systems @ Constructing 
Baluns @ etc, 


those having unknown or obsolete color 
codes. Matched pairs may easily be 
made up from stock capacitors at a 
considerable saving in over-all cost 


compared to factory-matched pairs 
Tuned circuit alignment, where printed 
inductances are used is enhanced since 
the tuning capacitors may be pre-set 
prior to assembly. The “Direct Read- 
ing Capacity Meter” is especially valu- 


” *) 
Line-Tap 
Impedance Matcher 


able for production line spot checking 


choosing specific values of capacity for 


audio phase shift networks, determin- Ksgere. 2 ont & Pewee 7 
ing suitable capacitors for high- and | JERROLD ELECTRONICS CORP., 2214 Chestnut St., Phila. 3, Pa. 
low-pass filters; in fact, any capaci- | ! 
tance measuring job within its ca- | Gentlemen: 
pabilities 
Lemines of deindinnens Genk of. | | Please rush__ copies of your new booklet, “Installation 
fected by hand capacity, nor by the Made Easy.” | enclose 25 cents for each copy (35¢ outside U.S.A.) | 
presence of electric or magnetic fields. i | ‘ 
Operation is completely stable after a | Neme ee a 6 - " | | 7 
nominal warm-up period. Accuracy is | Address._— = Se — — J 
maintained over long periods of time 1 Ll 
and is unaffected by usual line-voltage | City ai —tone Mote ! 
excursions yw a RE at IE ee ee ee et a 
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Now...easier 
more versatile 
operation for... 


THORENS 00.43 


THE ONLY HI-FI CHANGER 


SIMPLIFIED 
SPEED CONTRO! 


CONTROL FOR 
MANUAL OPERATION 


Plus an improved direct-drive motor 
with separate gear for each speed 
+++ for absolute speed constancy 
and silence. 


$93.75 net 


See Your Dealer or... for more about new 
improved Thorens Record Changers, 
Players and Turntables write: 


THORENS f=: — 


cnte 
ee WOE Pate * 


~~ 
Manufacturers 


WARM Literature 


WESTON TEST EQUIPMENT 

A 16-page catalogue which illustrates 
and describes the complete line of test 
equipment manufactured by the firm 
is now available from Weston Elec- 
trical Instrument Corporation, 614 Fre- 
linghuysen Ave., Newark 5, N. J 

The new Catalogue R36A includes 
all instruments for servicing TV, radio, 
and other comrnunications equipment, 
as well as all industrial electronic and 
electrical equipment. The booklet also 
describes the company’s new simplified 
method of visual alignment, an accu- 
rate and simplified method for 
icing TV receivers 

The company will supply copies of 
this catalogue without 
written request 


serv- 


charge upon 


TUBE TESTER BULLETIN 

B&K Manufacturing Co., 3726 N 
Southport Ave., Chicago 13, Ill, has 
available a colorful bulletin on its new 
“Dyna-Quik” Model 500 Dynamic Mu- 
tual Conductance Portabie Tube Test- 
er 

The new bulletin tells what the unit 
will do and how it benefits both the 
service technician and his customers 
The text points out how quickly and 
accurately the technician can make a 
complete check of TV and radio tubes 
under actual operating conditions right 
in the home, how the tester cuts op- 
erating costs, increas¢ on-the-spot 
tube sales, and improves servicing 

Bulletin No. 500 is available without 
charge on request 


HIGH-VOLTAGE RESISTORS 
International Resistance Company 
401 N. Broad St., Philadelphia 8, Pa 
is offering an 8-page bulletin which 
provides comprehensive data on con- 
specifications 


struction installation 


tolerance, voltage coefficient, tempera- 
ture coefficient, ratings, insulation, ter 
minations, etc., of its Type MV high- 
oltage resistors 

Detailed charts and graphs are in- 
Data Bulletin 


G-la, which is available without charge 


cluded in Cataloguc 


on request 


C8S CRYSTAL DIODE MANUAL 
The second edition of its “Crystal 
Diode Manual” is currently available 
from distribute ol 

from CBS-Hytron, Danvers, Mass 
Designated a Bulletin E-217, the 
new edition includes data on germa- 


local CBS tube 


rlass-encased 
iddition, the 
continues the down-to-earth 


nium and silicon diodes 
and plastic encased. In 
manua 
informative approach which character- 
ized the first edition. The manual it- 
self is divided into three parts cov- 
ering construction and advantages, 


electrical and mechanical data, and se- 
lection and application 

The manual is available 
charge 


without 


1956 NEWARK CATALOGUE 

Newark Electric Company, 223 W. 
Madison St., Chicago, and 4736 W. Cen- 
tury Blvd., Inglewood, Calif., has just 
issued its 1956 catalogue on electronic 
parts, tubes, equipment, and accesso- 
ries 

The 260-page catalogue, featuring 64 
pages on high fidelity and complete 
listings of literally thousands of elec- 
tronics items, marks the company’s 
33rd year in electronics. All of the 
items listed in the new catalogue are 
available at both of the firm's outlets. 

Write to the nearest location for 
your copy of this catalogue 


KIT CATALOGUE 

General Electronic Equipment Com- 
pany, P. O. Box 347, Easton, Pa., has 
announced the availability of a new, 
two-color brochure which describes its 
new line of kits and completely-wired 
instruments merchandised through lo- 
cal distributors 

The booklet includes details on oscil- 
loscopes, tube testers, Geiger counters, 
and multitesters. Distributors are in- 
vited to write for reasonable quanti- 
ties for mailing enclosures, etc. Space 
is provided for the distributor's im- 
print 


DIELECTRIC CAPACITORS 
A 2-page, 2-color catalogue sheet de- 
scribing and listing a complete new 
line of ultra high stability Polystyrene 
dielectric capacitors is now 
from Corson Electric Mfg 
39th St., Union City, N. J 
The capacitors are designed for use 
where low leakage and low dielectric 
absorption are important. The sheet 
shows standard units which come in 
bathtub and rectangular can types in 
200, 400, and 600 volt ratings in capac- 
itances from .05 afd. to 25 afd 
Also described are special units 
which may be ordered with a variety 
of housings and terminals, still lower 
temperature coefficients, higher insula- 
tion resistance 


available 
Corp 540 


silicone impregnation, 


lower power factor ind other special 


specifications 


RETMA BOOKLET 

Radio-Electronics-Tele Manu- 
facturers Association 777 14th St. 
N. W., Washington 5, D. C., has just 
issued a “Fact 
television-electronics industry 

The booklet points out that the elec- 
tronic industry was 


ision 


Book” on the radio- 


producing equip- 
ment at an annual going rate of ap- 
proximately $5.6 billion at the start of 
1955 and employs over half a 
peopl 


niunon 


It also reveals that i 
of commercial tele 
nearly 40 million TV 
been produced and that 230 million ra- 
dio receivers have ro off the pro- 
duction lines since 1922 

The “Fact Book” wv prepared as a 
joint venture of the RETMA Editorial 
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Indi- 
without 


and Statistical Departments 
vidual copies are available 


charge from the Association. 


V.T.V.M. LINE 
Technology Instrument Corporation, 
531 Main St., Acton, Mass., now 
offering copies of its 8-page brochure 


is 


which describes the outstanding fea- 
tures of its new extended range 
v.t.v.m. line. 


Included in the booklet are complete 
details on the Type 800A and 800B in- 
struments. In addition, the company 
has issued another in its series of pe- 
riodic laboratory reports, this one en- 
titled “Basic Theory of the Type 300A 
Vacuum Tube Voltmeter,” and dis- 
in detail the design considera- 
tions, giving basic circuits and devel- 
opment logic 

Both brochure 
laboratory report 
by writing to W 
company. 


cusses 


No 
No 


R 


1-105 
16 are 
Sullivan 


and the 
available 
of the 


MASTER TY MANUAL 
completely new “Master TV In- 
stallation Manual” has just been issued 
by Blonder-Tongque of 
526-536 North Ave 
Available without 


A 


Laboratories 
Westfield, N. J 
charge, the new 
all types of 
industrial TV 
proper of the 
equipment. 

cover antenna 
distribu- 
main- 


booklet discusses 
TV systems 
and the 
firm’s ““Masterline”’ 

Illustrated 
and line installation, signal 
tion, closed-circuit TV, system 


12-page 
multiple 
systems, use 


sections 


BRAND NEW 


‘PICTURE TUBES 


; @ RCA Licensed 
5° One Year Unconditional Guarantee 
Price Type 

$11.90 17BP4 
$14.38 I9AP4 
$16.86 21AP4 
$19.38 ZiEP4 
$19.38 24AP4 


Abeve types are mest pep 
may order any equivalent si 


ter. Hew 
t the sa 


. 

ANTENNA |: 

. 

>. 

e Both UHF and VHF. e 

Price Brings better reception | e 
@ « 


$20.63 
$24.81 
$28.79 
$28.79 
$42.50 


Picture Tubes shipped F.0O.8. Harrison, N. J. 
" you 
price. 


tenance, and troubleshooting proce- 
dures. Simplified charts and tables, 
with specific examples, show how to 


calculate signal levels at any point. All 
of the company’s amplifiers, convert- 
ers, tap-offs, and accessories are fully 
described. 


STEPHENS AUDIO EQUIPMENT 

Stephens Manufacturing Corpora- 
tion, 8538 Warner Drive, Culver City, 
Calif., has available a of cat- 
alogue data sheets covering its line of 
“Tru-Sonic” audio products 

Information on all types of speakers 
and speaker enclosures is provided in 
this colorful folder. Each data sheet 
provides complete specifications on 
more of the units in the firm’s 


series 


one or 
line 


Please 5 


specify Catalogue 55 when 


writing for this data 


HEATH FLYER 
The Heath Company, a subsidiary 
of Daystrom, Inc Benton Harbor, 
Mich., has issued a colorful flyer which 
gives data on the complete line of elec- 
tronic equipment in kit form available 


from the company 

One of the new items to be intro- 
duced is the Model FM-3 FM tuner kit 
whose specifications are given in the 
publication. In addition to providing 
brief descriptions of the other items in 


the 
der 


line, the flyer also contains an or- 
blank and full instructions for or- 


dering any of the instruments pictured 


— = 


and described. 


NEW INDOOR 


than most outdoor anten- 


esting 

nas. Use on top of TV. _ auality 
are 
List Price $9.95 sat 
ser 
$ Fer 
Your Price St 
ony 


FREE BONUS BOX 


* 1 RCA Cheater Cord 
* 10 Assorted resistors 
* 10 assorted 2 color 

**blank” tube cartons 


Purchase Withia 30 Days 


ment wakes you to music or alarm 
outright from MAJOR BRAND for $17.% 


FREE GIFT CERTIFICATE* 


be sent with any order of $50 or more 


unless order is $56 or more 


LOOK WHAT YOU GET FREE! 


With Every $25 Order 
* 2 68Q6GT tube 
* 12 GAU6 tube 
* 1 6CBE tube 


FREE CLOCK RADIO with Every 5125 


Wakemaster clock radio with famous Sessions clock move- | 
May be purchased 
in ivory or rust 


worth $5 toward the 
purchase of any of our merchandise on future orders will i 


* Free Gift Certifcate cannet be used te obtain another certificate | 


"$329 


$3.99 each 


! THIS AD IS : 


"Worth M-O-N-E-Y, 
Clip out this ad and at-§ 
tach it to your order. Three g 
6SN7GT's will be shipped | 
FREE with any order of 34s 


' $837 
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i $10 or more. 


i WE PAY ALL POSTAGE on orders 
USA, Territories 


proximate postage on foreign ship- 
ments. All orders subject te prier 
sete. Add 25¢ handling on orders 

f under $5.00. Quantity users write 
fer special discoum. 


tag List! 
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Write For FREE 


mano 


Bldg 


We Guarantee te Replace Tubes Labeled MAJOR 
BRAND Forever 

Each Tube Individually Boxed and Guaranteed 

Over A Half Million Tubes Always tn Stock 
immediate Shi 
Free Postage 
There are fewer “call backs” 

There are no “out of date” tubes 

k Performance” testing in our fully equipped 


A TELLS HOW TO 


ANSWER RADIO 
E T.V.QUESTIONS 


@@ HERE 1S LATE INFORMATION IN A 
HANDY FORM FOR TELEVISION AND RADIO 
REPAIRMEN, SERVICEMEN AND STUDENTS 
AUDELS T.V. RADIO 
SERVICE LIBRARY-— 
Highly Endorsed — Over 1500 
Pages—1048 Lilustrations & 
Diagrams. 1001 Important 
Facts @& Figures on Modern 
Television, Radio, Electronic 
Devices at your finger ends 


INCLUDES TRANSISTORS 
& Transistor Circuits, Record 
Changers, Rectifiers, P.A 
Systems, Tape Recorders, Pho 
nograph Pick-ups, F.M., Auto 
Radio; Radio Compass, Short 
Wave, Radar, ete 

ASK TO See iT! 

it WiLL PAY TO KNOW — 
The Basic Principles—Con- 
struction — Installation —Oper- 
ation —Repairs— Trouble Shoot- 
ing. Shows How to get Sharp, 
Clear T.V. Pictures. Inetall 
Aerialse—How to Test. Ex 
plains Color Systems, Methods 
of Conversion, Terma, ete, In 
cludes Ultra High Frequency 

Valuable for Quick Ready 
Reference and Home Study 


~~ 

$ N 

6... 

2 VOLUMES St, torre 
7 DAY TEST—PAY ONLY $1 A Month 


pw ---------M AIL ORDER 


Aube Pubtichers oo W. 23 St.,N.Y.10, N.Y. 

LIBRARY 2 Volumes 66 
on i ‘ee tial x; a at remit St in oan end 
ti mont 4 $6 is paid. Otherwise tI retur 
Name 
Address 
Occupation _ 

uN 

Emptoyed by... —— ——EE —_ - 


HERE’S HOW LIFETIME GUARANTEED Tuses ! 


SAVE YOU MONEY! 


ment . 
All Orders With Full Remittance 


Department before shipment guarantees 
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MAJOR BRAND TUBE CO. 


ex 4 1106 bd arrise 


CROWN 


fessional Tape Recorder 


SPECIFICATIONS 


CROWN PRINCE 


Breaks Sound Barrier 


20-20,000 CPS usable at 7'/2 IPS 
GUARANTEED f Recorder as a single 
Piayoact 9 asily ports init using nels Three 

l ) reels can, be 
Phy o Input 


‘ c ¥ } i ¥ ! 
Dual Track—-$349.50 Full Track——$399.50 


Comple le case 
Write for literature. Address Dept. RN12 


INTERNATIONAL RADIO & ELECTRONICS CORP. 


Elkhart indiana 


THE CHANGER 
THAT LEADS A 


DOUBLE LIFE 


MIRACORD 
XA-100 


with PUSHBUTTON CONTROL 
and the "MAGIC WANO"SPINOLE 


PERFECTION 


“You can forget ’em 
all when you have... 


ag ~QUIETROLE 


TRADE MARK 89C. US. PAT. OFF 

2 INSTRUMENTS IN ONE! =x the quality product that does 
(1) Pushbutton Automatic Record Changer all the lubricating and clean- 
(2) Pushbutton Manual Record Player ing (abe on SV and cadle 


th d th il 
No Other Changer Like it! Unique “MAGIC WAND" -— ing ms @ job os we 
Spindie changes records with gentile care -—no | as Quietrole . , » one you can 
pusher arms, no stabilizing plates! INTERMIXES depend on that.’ 
10” and 12° records, Exclusive PAUSAMATIC ° * 
permits 5 second to 542 minute interval Detween . 
records. HEAVY-DUTY 4-POLE MOTOR. No wows, “4 Dunst a the Industry” 
no rumble. Compact size, decorator styled. SEE 
FOR YOURSELF WHY MIRACORD |S AMERICA’S “Choice of Better Service Dealers Everywhere” 
MOST POPULAR 3-SPEED RECORD CHANGER! ; 


At All High Fidelity Dealers P. 4 Q U | 7 T R 0 [ E 


AUDIOGERSH CORP. 23 Park Place. New-York 7 


ami HG COMPANY inc. 


Sportenburg, South Caroline 


ACTIVE RADIO V. DISTRIBUTORS 


| 

| 

— 

Zone......State a 
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Mac's Service Shop 


(Continued from page 74) 


the low intensity inner shield takes 
over and reduces this to a small frac- 
tion of a gauss.” 

“Some of these sheets are coated 
with large coarse particies while oth- 
ers have a much finer grain,” Barney 
remarked 

“That's right. The ferrous and ferrite 
powders are frequency sensitive. For 
low frequency and magnetostatic fields, 
large particle sizes are used with a 
mesh of 20 to 50. As the frequency in- 
creases, the particle size supplying the 
most effective shielding decreases until 
for some purposes particles of 2000 
mesh are used. By combining different 
mixtures and different particle sizes, 
shields can be tailored for maximum 
attenuation of any frequency from d.c. 
to two hundred megacycles 

“Then it’s really important to know 
exactly what sort of magnetic fields 
you are trying to shield against in se- 
lecting your shields 

“The salesman was very emphatic 
about that While general purpose 
shields will do a perfectly satisfactory 
job in many applications, maximum 
attenuation of a particular field can 
be had only when that field is meas 
ured and identified and the shield de- 
signed for it.’ 

“Well, let’s put the shield on the 
scope and see what happens,” Barney 
urged 

“OK, but first let’s take a couple 
of readings. With the vertical and 
horizontal gain controls of the scope 
turned entirely off, I'm going to hold 
this speaker magnet right against the 
side of the case at the point where it 
has the most influence on the spot 
position and see how far we can dis- 
place the spot. Hm-m-m, it looks like 
we can move the spot a full inch up or 
down from center mply by turning 
the magnet around. Now I'll hold the 
solder gun——which the esman said 
was the most viciou generator of an 
a.c. field he had in in the sarne 
place and pull the gz That pro- 
duces a line slightly more than four 
inche long Remember these figure 

In a few minute Mac had slid the 
scope from its case, installed the shield 
over the CR tube, and put the instru- 
ment back in its housing. Once more 
he held the speaker magnet against 
the side of the case 

‘Golly, that spot can't be moving 
more than a sixty-fourth of an inch if 
it moves at all," Barney marvelled 

Next Mac pushed the solder gun 
housing against the case of the scope 
and pulled the igs Instead of a 
four-inch-long line, the spot traced out 
a segment only about a fourth of an 
inch in iength 

“Something else has changed, too, 
Mac remarked. “These center-tapped 
positioning controls have a small bit 
of knob travel at the center of rota- 
tion where the slider is moving across 
the junction of the tap and the resist- 
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which no effect on 
spot positioning is had. Before we put 
on the shield, this ‘dead spot’ was clear 
over to one side of center; now it ap- 
when the right in the 
middle of the five-inch screen, proving 
that the influence of a d.c. field has 
been removed.” 
“You think a CR tube 
absolute necessity on a scope, 
“No, I don't think that In 
instances, especially where the 
is operated in a location comparative- 
ly free from strong magnetic fields, 
the shield will make little essential dif- 
ference. Modern manufacturers 
ise power transformers especially de- 
signed to restrict any influence on the 
beam from that source, and they care- 
fully orient these transformers so the 
critical area of the beam path is in a 
magnetic null of the transformer field 
On the other hand, if the scope is to 
be used around strong fields, a shield 
is a real necessity; furthermore, if the 
scope owner is a darned crank, as I 
cheerfully admit I am, who does not 
want anything influencing the motion 
of that spot except the signal fed into 
the amplifiers, a shield is worth its 
cost in personal satisfaction. For most 
applications the large outer shield 
would probably be adequate; but I 
thought while I was at it I might as 
well go whole hog and get the maxi- 
mum attenuation provided by the dou 
ble shield, since this only adds 
twenty-five per-cent to the cost.’ 
‘I'd think scope shiel¢c 
rather small market.” 
“Don't ever imagine magnetic shield- 
ing is used only on service and labora- 
scopes,” Mac exclaimed. “Mag- 
shielding is becoming more 
portant every day 
for instance 


ance element in 


pears spot is 


shield is an 
huh?” 
many 
scope 


scope 


about 


would be a 


tory 
netic im- 
Take tape recorders, 
On a tape deck in which 
the sensitive heads are mounted above 
the deck ana the field-producing trans 
former and motor are mounted below 
making the deck magnetic 
shielding material like this would es 
tablish a magnetic barrier between the 
fields and the heads. Recorded tapes 
stored in cans of this material would 
be safe from damage by 
fields. Radar equipment must be care 
fully shielded from magnetic fields if it 
is to be reliable. Airplane instruments 
containing magnets can be shielded so 
mounted on the panel of 
without affecting the com- 


out of 


magnetic 


they may be 
the plane 
pass 
“The salesman told about one inter- 
esting use of the Mac re- 
lated “Magnetrons have a terrific 
field, and when shipped by plane they 
formerly had to be stowed in the tail 
away trom the sensitive instru- 
ments on the control pane! 
Now, however, 


material,” 


a far 
as possible 
they can be encased in 
a double box of Fernetic Shielding and 
towed without 
nce this shield- 
iterial does not retain any mag- 
the ime shipping 
used over and over 
tut probably a more important use 

lies iid this 


wherever conv 


What's more 


enient 
concern 
ing m 


container! 


magnetic shielding 


material give the modern trend to- 
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systems because 
of military 
emphasis. 


SCIENTIFIC 


TAF I 


INGENIOUS 
PACKAGING 


Further applications of 

electromechanical techniques in these fields 
are creating new openings in the 

Systems Division of Hughes Research 


and Development Laboratories. 


Engineers who have demonstrated ingenuity and inventive 


ability will find interest in areas of work that call for 


devising reliable, maimtainable, manufacturabie designs 


for piecsion equipment developed at Hughes Research and 
Development Laboratories 


The design of this equipment, manufactured at Hughes 


olves mechanical, electromechanical, electronic, micro- 


and computing problems. Design also requires the 


of such advanced techniques as subminiaturization, 


d “plug-in onstruction, with emphasis on design 


ime production. Knowledge of electronic components 


aterials, finishes and military specifications 1s useful 


RELATIONS 


HUGHES 


RESEARCH AND DEVELOPMENT LABORATORIES 


Culver City, Los Angeles County, California 


ONE Ge 


WORLD’S BEST GENERATOR BUY! 


nerator cover 150 ke 135 met 


® 4 fundamental bends. 


150-400 ke, 400-1200 ke, 1.2-3.5 
111-435 me. Covers AM, FM, TV, & Amateur freqs 

* 215% frequency accuracy; 6:1 vernier tuning knob & 
excellent spread at most important alignment frequencies. 

* Etched tuning diel, plexiglass windows, edge-lit hairlines. 

* Variable depth of int. mod. 0-50% by 400 cps Colpitts osc. 

* Voriable gain ext. mod. ampl.; only 3.0 v for 30% med. 

* Colpitts RF oscillator plate-modulated by cathode follower 

* Turtet-moynted, slug-tuned coils. 

* Fine & Coarse (3-step) RF attenvotors; 50-chm output 2. 

* RF output 100,000 wv; AF output to 10 v. 


tn stock af local ports distributors coast to coast. 
Write for free Catalog 8G 12 


me, 35-11 me, 11-97 me, 37-145 me, 1 harmonic bend) | 


84 Withers Street + Brooklyn 11, N.Y. 


THE NEW PRESTO 


© 4 -Grouetle 


T-18 


MADE BY THE WORLD'S LARGEST MAKER 
OF PRECISION RECORDING EQUIPMENT 


@ /mproves record performance tremen 
dously delivers professional broadcast 
quality! 

@ Simple operation—a sideway flick of the 
control lever selects 3 speeds 33%, 45, 
7% rpm 

@ Quiet insured! Precision deep-well turn- 
table bearing 

@ Quality plus! Extra heavy weight, cast 
aluminum i2-inch turntable covered 
with non-slip cork 

@ Beautiful design—smart telephone black 
and brushed chrome finish 

@ Fasy to install only 
out needed. Easy to buy 


rectangular cut- 
at only $53.50 


ne | 2101 N. 12th Se. 


fol ding olatfo rm 
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attachment 
YEATS 
carries TV models & chassis 


ends back breaking 
lifting & lugging! 


fits all dollie 


Folds wp when not in usel 


Attached this in new 
aid to TV and radio repairmen ends sec 


instantly jenious 
when remov- 
With this 


jolly users can 


ond story problems 
ing TV table models or chassis 
new attachment, YEATS 


olly for chassis 


yervice 


use the ad und table m 


les enjoy 
YEATS h 
venier 30 second 
chet 


tening, Caterpillar 


glide and on-a-dime 

Folding Platiorm is 

x24 priced at $9.95 
your YEATS dealer 


SEND postcard 
for full information 
on ovr complete 
line TODAY! 


appliance 


dolly sales co. 
Milwovkee 5, Wis. 


PRECISION 


a 


Revolutionary 3-Speed Mechanism 
The Pirouette embodies the ex- 
clusive parsTo “flick shift” speed 
rhe imism, with 3 idler wheels 
mounted on a single movable plate. Insures 


professional speed accuracy and trouble-free 


= 
Presto Pirovette T.186M Turntable 


The history-making T-18 with 
hysteresis motor a magnifi- 
cent hi-fi instrument. $108 


The 16” 


fine hi-fi cx 


Presto Pirovette 1-68 Turnt 
versio 


flick-shift T-18 
lections. > 


performance 
wy i 


Presto Pirovette T-68H Turntable 


n of PREesTO’s A 16” 
for homes with hy 


oble 
flick-shift turntable with 
is motor a new pin- 
Si 


tere 


ward more compact electronic equip- 
ment. Transformers ased in this 
material can be mounted side by side 
without coupling between them. No 
longer must we depend upon separa- 
tion and careful! orientation to prevent 
such coupling 

“But there’s no point in 
to list all the possible 
netic shielding. Now, with magnetrons 
magnetic amplifiers, and a whole host 
of similar magnetically-operated gadg- 
ets coming into daily use, it's of grow- 
ing importance that we be able 
fine the fields surrounding these 
of equipment. That's why it 
most like fate that this new lower-cost 
shielding material should appear on 
the just in the nick of time. And 
speaking of time, let's wasting it 
and get to work. If we 
these sets out in a hurry 
sorme I've worked 
shielding stuff that'll n 
balls stick like bu 
bles!" 


ern 


my trying 
of mag- 


uses 


to con- 
pieces 


seems al- 


scene 
quit 
get a bunch of 
I'll show you 
out with this 
ake your eye- 
bbleg bub- 
~- 


tests 


out im 


D.C. HEATER SUPPLY 
BY J. E. RICHARDSON 

UM FREE operation of the high gain 

preamplifier presents a tough prob- 
lem. Those who want hum level down 
to that — 90 db level eventually turn to 
a d.c. heater supply as the 

The d.c. supply shown in the diagram 
has been in operation for several months 
and has given excellent results. Prime 
consideration was given to construc 


answer. 


formance without the large exp 
usually associated with d.c. heaters. 
24-volt transformer used was originally 
designed for TV antenna rotor controls. 
Both the transformer and rectifiers are 
available from some of the mail order 
houses for about three dollars. 
The circuit is straightforward with the 
ym of the 500 «fd. capacitor be- 
the first and second tube filaments. 
This eliminates the filter choke and pro- 
vides extra filtering and decoupling to 
the low level phono preamplifier stage. 
The output from the supply is approxi- 
mately 23.5 volts under the 150 milli- 
ampere load. The slight gain loss from 
operating the tubes at a lower filament 
voltage is more than compensated for by 
increased tube life and lower tube noise. 
Owners of preamplifiers using more 
than two tubes will obtain excellent re- 
sults by using this d.c. supply on the 
first two low-level «tages. ) 


Schematic of a simple, inexpensive d.c. 
heater supply for audio applications. 


19.50 nacle in hi-fi 


Send this coupon for more information -> 


ed RECORDING 
CORPORATION 


New Jersey 


MG) 


Export Division: 25 Waren Street, New You 7, WT 


Poromus, 


Canadian Division: instantaneous Recording Service, 47 Lombard Street, Toronto 


ri PRESTO RECORDING CORP 

|} Hi-Fi Sales Division Dept. RTV12 

| Paramus, New Jersey 

1 Rush catalog sheets on the new Presto 
| Pirouette T-18, T-18H, T-68, T-68H 
j turntables and name of nearest PRESTO 
| distributor 
j Name 
| Address 


City 
State 


roe’ yeas’ 
Gna Livi. GOunND 
Ll 
R 10 ohm, 2 w. res. 
Ci, Ce—500 wfd., 25 » capacitor 
SR; SRe, SR, SRy—120 a 
120 volt @ 
ctifters 


bridge 
130 ma. 


130 mea 

selenium rectifier or two 

full-wave selenium re connected to 
form bridge. 

7 Trans., 24 volts @ 

Vv Ve—Any 12 volt, 


phono preamp tube) 


I amp 
130 


(see text) 


ma. tube (Ve is 


RADIO & TELEVISION NEWS 


DYNAMOTORS: 


A SWELL TRANS. & REC. 
MOBILE DEAL: 


OUTPUT 625 \ pee 225 
MA ry 12 = 
Size: 8 «x " 
Mts. Pilate ‘ jones Pius. 
DOM.35—NEW: $1 
Re-lssue;: $8.05 


OUTPUT 220 VOC #0 
MA Input 12 VOC. Size 
w/ Filter Base 


Re-Issue: 


COMBINATION DM-34 & DM-35: 
NEW: $15.00 — RE-ISSUE: $10.00 


HEAVY DUTY MOBILE DYNAMOTOR: 
OM.42—14 V. input; output 1030 VOC—260 MA. & 
515 V. 215 MA. @ 6 VOC. Approx. half of Volt- 
NE 5 $4.95 


ouTPUT 


MAST BASES—INSULATED: 
MP-22 BASE (itustrated) ins 
spring action; direction of bracket can 
be rassed or lowered 
easily . 
mP.S.33 BASE Insulated ype “= 
heavy coll spring and ins 


Requires 2” hole tor mou it $5. 95 


ing Weight: & ths 
MP.48 BASE—Itnsulated type base 
Requires i*, 


with heavy coll spring 
$4.95 


mounting hote Weight 
tt tbs 
MAST SECTIONS FOR ABOVE BASES: 
Tubular steel, copper coated. painted | tt. se 
tions, screw-in type MS.53 can be used te make any 
with MS-52-51-50-48 tor 


taper 


Lerger Diameter Section: MS.54 


SOUND POWERED HEAD & CHEST SET 


NAVY TYPE—Neo Batteries Required ideal tor 
TV Antenna installations and many ot oo “ $3. 95 
uses. 20 Ft. Cord. Used and Tested 

NOVICE BAND TRANSMITTER 


TRANSMITTER AND 
AUTOMATIC KEYER 
T-12i—-3.5 te 4 me 50 Watt 
Crystal Control (Crystal in Novice 
Band MO. P.A. tor CW we 
1625 1/2506 Tubes 4& Crystal 
Keyer consists of 24 VOC Keyer 
Ass’'y & Code Wheels. Size: 8," «x 


6%" x 9% W/in- $7.95 


struction Book. NEW 


FAIR RADIO SALES 


| 
BNEW ITEM Bees 


METERS: 


WESTON AC AMMETER: 
(Pictured) fn portable leather case, 
with Test Leads, 24)", 0-15 
AC and 0-3 AC Seale $5.95 
DC AMMETER HOYT: In portable 


metal case, with Test Leads, 4),°, Fan 
Mirrored Scale 0-15 A. OC $4.95 


10 te 


ohms @ 1000 cycle $4.95 
0-3 RF AMMETER 18-128: 2%" Ra NEw 
0-8 Amp RF w Thermocouple 18-89; 24,” Ra 
)-15 AC-DOC—2',” Rad.; 18.122 

500 MA DC—?', Rd.; 

| MA DC Simpsor 3'y 

2MA DC Westinghouse 

-20 MA DC Westinghouse 

150 V. 60 cycle: Simpson 

-250 MA 0C—Delur, 3” Sa 

AUDIO OUTPUT METER—Portable, Five 
01.5. 6 15. 60, 150 Volts AC Res. —400 
Plastic Case PO 1-56 Test. NEW: $ 


Ranges 
Onms 
USED: $4.05 


BC-221 FREQUENCY CASE 


XMAS GIFT 
DEC. ONLY 


with 
PURCHASE 
OF $10.00 
OR MORE! 


ONLY 


$1.50 


RECEIVER—TRANSMITTER | 
FM 20—28 MC. 


BC-500 RECEIVER-TRANSMITTER: 

FM Crystal Control on 5 Channels, 100 KC separation 
28 MC. TRANSMITTER: 25 Watt cutout tubes 
1 0625, | 12A6 12817; & 2 '25A RECEIVER: tt 
Tubes: 1/128L7, 2/12A6, 3/128A $/12H6 i2K8, & 
1/12817. DYNAMOTOR SUPPLY: Receiver 26 VOC 12 
A. input: output 250 VOC 60 MA. Transmitter 26 voc 
1 A input output 550 V 120 MA CONTROL 
PANEL: For Local Control and outlets for Remote also 
Heavy duty 5 speaker Size i2 P 


aa x 9% 
—~ aaah wew $99.50 


BROADCAST 
RECEIVER 


NAVY TYPE—620.1500 
NEw ; 
tite 
NAVY TYPE—i90 
NEW: Si2e 


LIKE NEW 
QS eo 

550 KC 
A.28 ARC.5 REC 100.156 
MC. w Tubes. USED: S109 
NAVY Tyre comm 
TRANS.—2.1-3 MC NEw 
$7.0 USED: § 

NAVY TYPE COMM TRANS 1-4 MC USED 
BC-458 TRANS.-—5.3-7 MO. NEW: 6&9 useto 
Navy Type Trane ? 4 Mc New: §7 05—Used 


fe 


RANGE BEAM FILTER 


NAVY TYPE—Similar te FL.@ & 

30, 1020 eyele Acceptance or Reje 

w PL-55 Cord & Plug fer plugging 
output of Ree Also Twe output Phene 
Jacks. A fine piece of equip. 

ment New $i. 95 
FL-8 or FL-S FILTER USED: $1 4 


BLANK PAPER TAPES FOR 
CODE RECORDERS 


%” Wide, in 000 Foot Rolle—Prices: 
6 Rolls £/$1.00 3 Rolls 1/8 


25¢ Each—eor 
60 Rolle 1/85.00 


TG-34A KEYER 


TG-34A KEVER—115 oF 250 Volts at 50 te 60 cyeles— 
automatic unit tor reproducing audible code prac- 
thee signa eviously recorded in ink on pape: t 
By use of t sell contained speaker the anit will pre. 
vide code practice signals to one of more persone 
provide a keying oscillator tor use with a hand aey 
mit is compact in portable carrying case, and com t. 
with Tubes 
10%, 4" x 10% 
45 tbs. 


Phete Cet! and Operating Manual ts 


"a i} Shipping — $ { 6.95 
TG- 10 KEVER—fome 'enstion w 16 4A—enly 


larger--using 2 6N)—2 6L6 
2/6817! 5U4G Tubes and 1/923 Phete Cell. Housed 
in standard Metal Cabinet ed tor i 


can be ss ”" 
rack mtg. Size: 11° H x 24" Wx 18% > © g 
ony 914,95 


Price-USED, TESTED 


ALL ITEMS PREVIOUSLY ADVERTISED 


STILL AVAILABLE—SEND FOR LIST! 


BEACON 
RECEIVER 


BC.1206 CM—200-400 KC 
Setcheli Cartson operates 
5 Tubes 


NEw 


COAXIAL CABLE & CONNECTORS 

COAKIAL CABLE: Price Per Ft 100 500 1000 
BY 51.5 Ohm (Special ‘ 
4 71 Ohme—1t45 Ft. Length Per Leth 

RE Tractable Cord—i Cond. 222. 10’ Ea.:4t 8 

CD.1071 CORD—With PL 5 

coax 2? Ft tong. Prices 

1 ¢ Ea 

PL-259-—Plug. Ea. End & 32 

80.239 Chassis Conn. 1 PL.259 

UG-21/U—Plug ea. end & 32 

UG-22/U—With 4” 


Plugs each end. 50 ohm 
Each—Or in Lots of 10 


RG-S4 OU 
(Removed) for $1 
RG-11,U—75 ohm 
Coaxial Cable 


58 ohm ¢ 


TELEPHONE EQUIPMENT 


RM-12 REMOTE CONTROL 
TELEPHONE OR RADIO 
Equipment Contains EE-8 Field 
Tetephone Ringing System, Hand 
set DE Meter, and Switching Sys 
tem for monitoring of remote con 


trot of Radio Sets $19.95 


LiKE NEW 

EE-6 FIELD TELEPHONE 
Ideal tor private telephene system 
up to (6 miles for twe or more 
phones Mas internal ringer & 
Handeet Requires 2 flashlight 


Batt. W carrying case & shoulder strap 
USED, Checked $ { 4.95 


WIRE: Weatheroroct Wire, - 


Copperweid Weatherproot, 2 Wire 1200 Ft. 8 
Combat Wire W.i% Per Ft 


Twisted Pair: 
195 


132 SOUTH MAIN ST 


LIMA, GHIO 


Address Dept. AN © 65.00 Order Minimum, & 25% 
Deposit on ©.0.0."%. @ Prices are F.0.8., Lima, Obie 


ATTENTION 


@ Electronics Classes 


@ Study & Employee Groups 
@ Service Technician Organizations 


@® Club Members 


Subscriptions to RADIO & TELEVISION NEWS 


ing electronics magazine——are 


available 


the world’s lead- 
at special bulk rates for 


m4 hools, study and employee croups, clubs, ete. 


For information, write to: 


RADIO & TELEVISION NEWS 


Dept. 1016, 366 Madison Ave. 


New York 17, N. Y. 


Radio-TV-Electronics 


Find owt what on FCC License (U. S$. Govt.) 
is ond how if will insure your future success 
ond security 


1? will leed te militery sremetions ond ad- 
vancements. if will enable you te convert 
your militery job te a valuable civilien occu- 
pation! 


Send For These 3 FREE Books Now 


1. How To Pass FCC Exams 
2. Money-making FCC Information 


3. Master Course Sample Lesson 


The industry Prefers an FCO licensed technician 
With an FCC license YOU will qualify for the 
REALLY GOOD jobs! 


WRITE TODAY 
CLEVELAND INSTITUTE 
OF RADIO ELECTRONICS 


Desk RN-84 4900 Euclid Bldg 
Cleveland 3, Oble 


December, 1955 
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(Continued from page 54) _ 
for Public Address 


As per usual, distortion is virtually nil, no 
pre- or post-echo, super wide range in fre- 
quency and dynamics. As with the previous 
issues, the packaging is deluxe with gold lamé 
album covers and beautiful colored illustra- 
tions depicting various scenes. It would be 
difficult to think of a more appropriate 
Christmas present for a balletomane friend or 
for the family, than this superb recording 
Or better still (if the Christmas bonus turns 
out to be extra good) all three of the deluxe 
Mercury ballets! A bounty of ballet that 
size should satiate the most voracious musical 
appetites you are likely to have on your giit- 3 Popular Sizes 


ing list! 
10, 15 and %-watt 


HAYDN , power output. Avail- 
LORD NELSON MASS atte with phonegragh 
Vienna State Opera Orchestra conducted eA te SS 
- . - ~ e 
by Mario Ross with Teresa Stich-Ran- — a ag: 
system including mi- 
dall, soprano; Anton Dermota, tenor; 

- . crophone, speaker and 
Elizabeth Hoengen, alto; Frederick Guth- ence. Eneinccre’ fer 
rie, bass with Vienna Akademie Kam- top performance and 
merchoir. Vanguard VRS 470. RIAA easy operation. A 
eurve. Price $4.98. model for every need. 

Mario Rossi as a conductor of Haydn was 
a bit startling at first thought. By this 1 mean 
that his magnificent readings of Prokofiev 
and Stravinsky works were still fresh in mem- 
ory and to say the least, this is repertoire of a 
different kidney! Any notions that a small 


ee 


Send for FREE New Catalog! ] 


PRECISION ELECTRONICS, INC. 
9101-3 King Ave., Franklin Pork, i. | 


label company was misusing talent were soon I 
No 


dispelled on listening to this recording. Admit me 

tedly, Mr. Rossi is not a Haydn scholar on I 
the order of a MogensWoldike or Hermann | Address 

Scherchen, but no excuses need be made for City lone State de, f 
his reading of this thrilling work. In fact, [w= 
there may be many who preter his less pedan —— a oe oe ae oe oll 
tic, more liberal treatment of the score. Sure, 
his tempi are more hurried than is usual and 


his phrasing unorthodox, but neither does he 


wife the essential drama of the work bj og OSCILLOSCOPE 


clothing it in rigid and unyielding classicism 

QOldtimers in the field will remember that in De Model 830 
the early days of LP, a virtual renaissance on Mfd. for U.S. NAVY 
Haydn “Masses” took place when the Haydn This scope is a con ta eficis 
Society issued a spate of them. They wer D 
fairly good recordings for the time, but the ie 9 
discerning listener was well aware of thei =e aoktianie : tert 
shortcomings. I think it can be said without FILAMENT TRANSFORMER 25 | LP Amp-eman 
For outputs up to 100 watts, two much fear of contradiction that this present WESTERN ELEC. STEPPER SwiTcH ‘ 
6550's in push-pull will provide recording actually marks the first truly hi-fi ue A en Acait, S488; 10/868.00 — 
the same power now attained in recording of a Havdn “Ma it is futile to CSreee BULLSS Wee. 2 en—Sv~ ae © 


most existing designs by the use of expect that all the faults of the earlier re yt Ee RL a a 


jow—Migt t New & 


our or more tubes. Reduction in ordi has 2 Jew et Close $1.95. 3 $8.50 
f coral lave been corrected there i till ARe_2 uMe ReCcvR—i + $3.05 
the number of tubes means simpli ome choral “blasting” and some chorai/or- 2 $7.00 

l 1 bal . ad ad AIRCRAFT XMTRBC.458A— pack—New—Comp! 
fied electrica lance, reduces chestral “fusion”. But by and large, this is a 


7.95 
B i COAKIAL RELAY Ante : a nF ret with 
maintenance and over-all lower most commendable effort with superb bal ; .-awitehe 


cost With ee circuitry, the ince, good spacious acoustics, exceptionally 3638 SEAM Pow PaNTooEes wns aan si 
6550 will provide full power out- wide frequency and dynamic range and mini hoxed—dquantities, Dosen $2.28 
put with approximately the same mal ere ve distortion To Mr. Rossi good SIZE: 10° « Te" x 14 
grid voltage drive as the 6L6, 5881 work must be added the first class periorm wt. 23 ibs $29.95 
or KT66 types. The 6550 is pro- snce of the vocal quartet. This group has fat All Nested. Allin perfect we Toco 
duced under laboratory conditions more luster than their earlier counterparts ediliiici “inntm @tths Gameen F.o.8 

r i than the price ‘ .¥ 
with expaustive quality control to and the Vienna Akademie Kammerchoir turns mhiig y express . 
assure premium performance and in their usual top notch job. To hi-fi new REX RADIO SUPPLY 46 Cortiandt Si, New York 7, N.Y 
long life. Ask your tube supplier we can only say this give this 
for it. : fair trial. It is glorious, thrilling mu 
pune SOL ELECTRIC Inc., Newark 4, NJ a master composer and irrespective of 
ales Offices: Atlanta, Chicago, Columbus, ; , . = 2 : . 
Culver City, Dalles, ver, Detweh, Nowesk, your particular religious affiliations, the work 
Seattle has a message that is universal in its appeal 


RIMSKY-KORSAKOV PREPARE FOR A GOOD JOB! 
SCHEHERAZADE BROADCAST ENGINEER 
L’Orchestre de la Societe Des Concerts ELECTRONICS RADIO SERVICING 
du Conservatoire de Paris conducted by 
TU N G-SO L Ernest Ansermet. London LL1162. RIAA | Television Servicing | 
curve, Price $3.98. 
This being no less than the twentieth re- (Approved for rans) 
cording on LP, one might be torgiven for SEND FOR FREE LITERATURE 
. saying, “So what?” In spite of the redun 
BEAM POWER AMPLIFIER dancy, however, one cannot ignore the fact bya nge nef eee eeerece 
that this is by the formidable Ernest Anser- 


f )-) 


RADIO & TELEVISION NEWS 


met, in a London recording calculated to 
squeeze the last db from the score. And be- 
lieve me friends, this recording is hi-fi and no 
foolin’! It is interesting to compare this An- 
sermet reading with his earlier LP of some 
years ago. There are basic similarities, yes 

but there are also many variations. Ansermet 
seems more deliberate in this version, seeming 
to strive for the utmost in orchestral defini- 
tion. He certainly achieves this but in so do- 
ing, tends to roughen the smooth continuity 
of the Nevertheless, this must be 
reckoned as one of the very top readings 
available. To state that the hi-fi fans will 
have a field day with this one is a gross un- 
derstatement! In London’s best “big hall” 
manner, this is an astounding demonstration 
of orchestral brilliance and “liveness” I 
guarantee that the last movement will really 
make you sit up and take notice. There are 
few people who can resist the blandishments 
of this score and this recording would be a 
welcome item in almost anybody's Christmas 
stocking 


score. 


HINDEMITH 

DIE HARMONIE DER WELT 
Berlin Philharmonic Orchestra con- 
ducted by Paul Hindemith. Decca DL- 
9765. RIAA curve. Price $4.98. 

This is one of those recordings that come 
along every once in a while, which from the 
word go, have the race “sewed up”. For who 
doubt the authority of the reading, as 
Hindemith himself is at the helm! Musically, 
the work is one of Hindemith’s latest and a 
most interesting development. At least for the 
present he has ned his dabbling in 
baroque experimentation. This is a return to 
the sturdier H ndemith, of the “Symphony in 
E” and the “Mathis der Maler’”’. The familiar 
heavy brass chordal effects are in evidence 
here and the over-all picture is that of a work 
which has strong overtones of a sort of quasi 
mysticism combined with the usual 
Hindemith orchestration 

There is atonality and dissonance here but 
I have always considered that, as used by 
Hindemith, these elements are easily assimil- 
able. For those who have an inquisitive na- 
ture, | can assure you of a most interesting 
score. The Berlin Philharmonic responds su- 
perbly to Hindemith’s urgings, and sound 
quality is excellent with generally clean string 


can 


abarnd 


rugged 


tone, good brass and percussion and splendid 
acoustics. | am happy to note that the quality 
of the Decca product has been on the rise for 
time now. Unreservedly recommended 
to you lovers of the modern sound 


some 


MODERN AMERICAN COMPOSERS 
(VOL. 1) 


Soloists and chamber ensemble from the 
New Symphony Orchestra conducted by 
Camarata. London LL1213. RIAA curve. 
Price $3.98. 

London has not previously delved into the 
complexities of modern music other than an 
fling with Gershwin. This is the 

announced recordings 

survey a the 
American musical off on 
the right foot of hi-fi 
pyrotechnics. Three comparatively obscure 
composers share honors on this disc, Robert 
McBride, Walter Mourant, and Ulysses Kay 
In a potpourri of their works, Camarata 
shows off the fine precision of his hand-picked 
orchestra. Most interesting to me and an 
exciting little work which I am sure will find 
use aS a demonstration piece is McBride's 
“Pumpkin Littl Fugue”. A set of 
variations en an old folk tune, this is produc- 
tive of some fine tappin Also of 
note ure Mourant's “Sleepy Hollow Suite” 
and Kay’s “Round Dance and Polka”. All are 
rather frothy, though not entirely insubstan- 
tial works, couched in typical modern aton- 


om sional 
first of 
which 


an series ol 


will good 
London gets 


with this dazzling disc 


portion ol 


ccm 


Eaters 


toc musk 
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TV TOWERS 
Thousands are using E-2 Way TV 
Made in Florida to with- 
stand the severest hurricanes. Crank 


Towers 


up and down, tilt over, for complete 
Write for free TV Tower 


” 


safety 


Catalog 


Write Dept. N for 
free Communica- 
tion Tower Catalog 


When writing for cotolog, 


specify height of tower and 
type of antenne (moke and 
mode!) you intend to use 


HUKKIG 
COMMUNICATION TOWERS 


Now you can have a tower that combines rugged strength with 
easy erection. E-Z Way Towers will stand a wind load of 60 
lbs. per square ft. and with our new portable gin pole, it's 
easy to erect a | 20-ft. tower in one piece. All work is done 
on the ground—this one shot erection method saves time, 
money and ends dangerous climbing. Find out about E-Z Way 
—th- industry's new leader—now! 


“PRuUe 


"rod 


When mozimum height ond guy spocing ore not exceeded, towers are rated for 40 Ib. wind load 


—~ 


TOWERS FOR HAMS 


The answer to oa ham's dream 
crank up and down, tilt over Heavy 
duty towers, yet easy to install and 
adjust antennas. No guy wires re- 
quired. Write for free Ham Tower 


catalog. 
coal 


E-Z WAY TOWERS inc. 


5901 E. BROADWAY PHONE 4-3916 
P. 0. BOX 5491 


TAMPA, FLORIDA 


50 WATTS rromvour WILLIAMSON 


New DYNACO A-430 


Output 
tion let 
ype 
IM di 
former 


transformer 


ou 


amplifier 


tert 


and 
the power 


simple ireult modifica 


to over wat 


on rh spe f 


will gi 


tening pleasure th very low d 


equalled 
uses pa 
in quality 
tion 


Audio Jobber 


trans 


a-coupl 


of interlea 


Write for details of new Dynace output 
transformers, circelts, end conversion 
data for Williamson Amplifiers 


DYNA COMPANY, 5142 Master St., Phila. 31, Pa. 
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House Current Anywhere 
a) fray lectric 


CONVERTERS 
AND YOU 
CAN USE 
"101" USES —No need to leave appliances for work or pleas- 
ure behind. Take them along. Use them on business trips, 
camping, at the cabin, hunting, etc. Just plug Trav-Electric 
into cigar lighter on dash. Plug appliances into Trav-Electric. 
That is all! 


6 MODELS —fer both 6 and 12 volt botteries. All models 
change battery current to 110 volt A.C. 60 cycle, same 
as ot home. Sizes 2” x 2” «x 3%" to 4” x 5” x 6". 
Capacities: 10 to 125 wotts. Fully guaranteed. List 
prices: from only $11.95 te $54.95. 


See your Jobber Salesman, or write for name of nearest 
Jobber. 


Hand Vac. 


TERADO COMPANY [Peegeenoonea 
560 King St. West, Toronto 28, Ont 

; j Export Soles Division: Scheel International, 

Mirs. of Electronic Equipment Since 1927 inc, 4237 WN. Lincoln Ave. Chicago 18, 


Wm, U. 5. A. —Ceble Address—Harscheel 


BUY ...AND USE 
uk CHRISTMAS 
7 3 SEALS 


GREETINGS 


opportunities 
BELL TELEPHONE LABORATORIES 5 


A career tor you with one of the nation’s leaders in research 
and development in communications and military electronics. 


Openings require previous training at high school, armed 


service school, or technical institute level and in general 2 of 


more years of applicable industrial or military experience 


ELECTRONIC TECHNICIANS DRAFTSMEN 
ELECTROMECHANICAL TECHNICIANS 4 


Send your name and address for application, telephone 
collect within 100 miles for information, or visit us 
Monday through Friday. Evening interviews arranged 


BELL TELEPHONE LABORATORIES 


WHIPPANY, WN. J. (Near Morristown) Y 
WHIPPANY 8&-1000 EXTS. 2786, 300 P 
MURRAY HILL, N. J. (Neer Summit) , 

CRESTVIEW 3-6000 EXTS. 3078, 3204 
463 WEST STREET, NEW YORK CITY . 


CHELSEA 3-1000 EXTS. 2871, 2873 


 —s 


ality with more than a smattering of the jazz 
element. The works are all pleasant enough 
but the real prize here is the terrific hi-fi 
sound. I would say the “Pumpkin Eaters 
Little Fugue” is as easy a way to introduce 
someone to the more spectacular aspects of 
hi-fi sound than any record which comes to 
mind. I might add this is excellent material 
for placating or indoctrinating wives to hi-fi 
Nuff said! 


BARANOVICH 

THE GINGERBREAD HEART 
Belgrade Philharmonic Orchestra con- 
ducted by Kreshimir Baganovich. Lon- 
don LL1235. RIAA curvé. Price $3.98. 

It goes without saying that the compos 
this work will be a talent new to practically 
everyone except the most erudite of n 
cologists. Be that as it may, this newest ven 
ture of London demands some attention 
Ostensibly a “behind the iron curtain” orches- 
tra, the Belgrade Philha 
account of itself. String t 
and ensemble work in 
our own standards. How 
technician have mana to clothe the 
ound with the luster of their firr technique 
which adds enjoyment of this delightful score 
immeasurably. While it would be unkind to 
call the music entirel lerivative, it is ce 
tainly reminiscent of ravi Petrouct 
ka”. With the light and frolicsome scoring, it 
is an interesting novelt Mi one Wish lor 
the opportunity to see the ballet itself 

The flip side of the disc is occupied by ar 
other ballet suite in a somewhat darker mood 
The Devil in the Village” | Lhotka, wh« 
also conducts the work. I have no concep 
tion of whether the perlormances are good, 
bad, or indifferent, since the ores are totally 
uniamiliar (and unavail é yut since the 
composers are conaquctil 


high degree of aut! 


Pop Corner 


DAY DREAMS 
Doris Day. Columbia CL624. RIAA 
eurve. Price $3.98. 

Doris Day is the kind of gal who you 
either dig or ou at t There doesn’t 
seem to be any in-between! For admirers of 
the lass, this will prove bonanza, as she 
applies her uniquely pergonal way of singing 
in over 12 number rhe collection includes 
many songs with which Doris has been closely 
associated, such a You're My Thrill”, “You 
Go to my Head”, “Darn That. Dream etc \ 
variable disc in sound, some of the songs wer 
undoubtedly recorded some time ago, while 
others have a liven which would indicat 
they were hot from the presses. At any rate 
Columbia has done a superb job of the Dori 
Day intimate close-up type of mike plac 
ment. In what seem to be more recent num 
bers, the characteristic Day breathiness and 
huskiness is « aptured Ww th outstanding real 
ism. First rate rec 
or just looking for n juiet background 

a 


music to accom 


raing il ou are acourtu 


I that intimate dinner tor 


two! 


Tape Re view 


BRAHMS 
CONCERTO FOR PIANO AND 
ORCHESTRA 
Artur Rubenstein, pianist with Chicago 
Symphony Orchestra conducted by Fritz 
Reiner. RCA Victor monaural tape, half- 
track 7% ips. Price $10.95. 

Welllll at long last!!! I have been 
promising you a review of the new Victor 
tape releases for months now, and the tapes 
finally arrived the other day, in time for thi 
issue. This work was reviewed in its dis 
format some time ago, and my remarks then 
are equally applicable here, with some plu 
factors. I stated in my review that I thought 
this was the best recorded plano concerto in 
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e LP catalogue. From all ispects, ol Ruben 
ein’s pianistic mastery, his and Reiner’s w& W 
wondertul rapport, and above all the fabu- . ~~ 
lous sound, this stands above anything else , ‘TTT 


we have yet heard in the field of the piano shane 
concerto ‘ 5 AT NEW LOW PRICES @ 
On tape, the most immediately apparent 
difference was the considerably wider dy- 
namic and frequency range. Add to this the THOUSANDS! CRYSTALS THOUSANDS! 
heightened illusion of presence the still cleaner 
piano and orchestra affords. Tape hiss was 
ilmost at the vanishing point and the lack of 
cratches in vinylite and static Induced 
ind “clicks” added still turther to the real 
tone was of a brighter timbre 


FT-241 54th Harmonic Type. Fundamentals Frequencies listed below in KC 
Low VOLTAGE TRANSFORMER CRYSTALS 06-34 and 00-35, 44° Spacing 


Volt 10 A 


“ao ¢ le "Make yo wn be 
» 27710 3000 


or ode! train or any low voltage ‘ 
$2.50 Ea é 2375 2711 3010 


rhout the tape } as no evidence 
r could be 


ARMY FIELD PHONES 
e GRC Meta nse, Light Weight t 


_ et } 


FIELD TELEPHONE | WIRE 
For above phones 2c/Ft. Yq Mile Rolls. .€a. $12.50 
TOOLS — Special Purchase Imported 
All New Quality Steel 
‘ iag Pliers ; 


evidently didn’t do this concerto in 
it’s a crying shame! Considering 
tature of the artists, and 


repertoire, the 


ot 310.95 isn't too 


he superb sound a tag 
diy out of line. I think they can and will 
ower on tape prices, il demat d warrants 
increased production that can bring 


‘ 


bout these reductions. Considering also that 
the tape can be played back almost ad infini- 
im with no increase in noise or loss of qual- 
the price is even less formidable You 
can't go wrong on this tape As pla ed ona 
machine of good quality it is a most thrilling 


Price 50c E 10 for $4. 00 


*80 Meter Crystals yo above, $1.50 ca 


a4e 


mie experience 


STRAUSS, RICHARD 
EIN HELDENLEBEN 
Chicago Symphony Orchestra conducted 
by Fritz Reiner. RCA Victor stacked 
stereophonic tape, 742 ips. Price $16.95. 
It w nost int lin reviewing Unis tape, 


} ay ., Frequens ¥y 286 


8-7 COCKPIT LAMP 
M. ! ! he 


. che “i oa : + th 00-08 bwiteh, Ail ‘fous 
a. Aik oom RF GENE batoKs 
SIGNAL LIGHTS BPR. BP -.-y 


12 Volt Signel Lampe Ports . r« ; ts 
ene et | t ealed He ) NEW “ 


HEAD SETS 


et rubber ered Hee b ’ 
Cord. All New $4.95 Ea ‘ “ee it or 


ise lor one thing, it was the second to be 
able b t 
I had availal 
machine tor pla 
ow commercially avail whi 
0 stereophonic sound tor tho 
who heretotore t that stereo 
their blood. Tl Impex 612 


wit bracket 


pos ossy & MOTORS . Ne = $2 so fe 
it only. Approximately the aoe tion, Uae for ca ; VHF SIGNAL GENERATORS 
Ampex ¢ order, the versatile + : ; the 


1-135 TEST SETS nest peneretare ‘made te rE ET be he 


egories, 
n te of Wie es 


ill-track, |} tatkies.. Cha be Checked . . SPECIAL A.C. MOTORS 


be ob- y~ a . $24, 96 ’ rat Ho lia 
pocket MICROAMMETERS 

rom the ” UA eju t ‘ Ineal 
RF power output . Price 


lus outla reviot ar With ona « @ weve ratio ALL MEW $5.05 Ea Sennehtes 


ir of Ampe shite , sina ARC-5 RECEIVERS 
$5 95 &e _ MIDGET SELsvNs 


a i tl i i i i i i i 


inged, > NEW $86.96 Ea 


reopncan DYNAMOTORS 


which you 


than a $700 —: -- - , — ae. | ; ¢ , “ $1, 50 


of the Ampex machine, ; 
! decided to OUTDOOR REFLECTOR LAMP . WILLARD 2 vour BATTERY 


ompanies Nave 


of their material on tape and | , ete ‘ Re fle { . gee 
ome will announce the first re- a aan tor ae mae S ; ; $i 95 
y Hel- ht Ne * $I, $5 


as th Audio Fair. Thi | 
s a fine performance and goo | 
2 performance and good TELEGRAPH KEYS , . 
ling ‘ reo, the totality oi eftiect . } , ane 
taguering cto is wisely decided to i Ne ? r~ $1.00 
ike its first stereo leases of the Chicago : : 
mphony, because of the fabulous acoustics : SYNCHRONOUS MOTORS r r ' ' 
Orchestra Hall. Mike spacing was just a iene a oa 
“OC t ’ ‘ t er 
too wide in my opinion, but I am split : - ‘ - ; 
ce i a . Sienniailinn aeentt —— buffs ; . ‘ nal cases $14.05 fe 
hairs on this point. The Straussian masses ee ee $10 V., 60 Cy. operat $s 95 $1.50 Ee 
‘ ound were a glorious thing to hear. Di fa ‘ 
rectionality was quite ood, with the instru 


ments sounding as if they were disposed TOOL BOXES © phones withe 


2 Volt VIBRATORS 


properly in the normal concert arrangement 


he depth perspective was particularly no- . Mand ; he © tor 7 liatios se ~ 
: hee ie were x 0... co, $3.50 | ii ken per var 919,95 


ible when both sides orche 


ter ‘ ae r « ’ » 

: wo that iper All Mail Orders Promptly Filled, F.0.8., San Francisco All Catifernia Orders—-Add 3% Gates Tax 

h edgel tring tone, the really crack- Deo sot send postage stamps. 20% Dep. on aii C.0.0. orders. Ali items subject te peter sale ond prices 
subject te change without seotice. ON PURCHASES UNDER $5.00 SEND FULL AMOUN 


ight timbre of the brasses, and the in- 


vedib y clean percussion. Boys this is it! 
nmeneeenmmas STANDARD SURPLUS (7% “orks! St. fon Francisce 8, Col 


month w 
December, 1955 


Have you 
got the 


TBluee?’ 


If you're a high-fidelity fan, 
then you undoubtedly suffer 


from the B-T Blues. 


You want to hear a record as it was 


originally recorded 


, 


$0 you set 


the equalization control on your 
amplifer to the curve at which the 


made 
you re stuck! The 


record wae 


and 


then 


record doesn't 


sound quite right to you, because 


the acoustics of your room are 


ferent from those of the 


studio 


perhaps your individual taste 
or a littl 


quires a little less highs 
more lows 


dif 
or 
re 


Now you have to adjust the bass 
and treble controls to get the kind 
of reproduction you want, and, b« 
cause they're not calibrated, you 
have to readjust them every time 
you play the same record — that's 


the B-T Blues 


The Munston Maestro, with 
‘Dynamic B-T’ ( Bass-Treble) 
does away with the B-T BI 
Dynamic B-T gives you separate 
turnover and rolloff settings dis 


tinctly marked on the 


ba 5 


' 
ucs 


treble controls, respectively, for all 


of the latest equalization curve: 


Both controls are aiso completely 


calibrated 
range 


through 


their 


entire 
so that if it is necessary to 


adjust the controls after the equal 
ization setting has been made 
a simple matter to note on the re 

ord the exact setting of the controls 
which pleases you best, for future 


reference 


it 45 


munston 


Bulit-in Preamp — 


s79°° 


10-watt Amplifier 


; s sf 
in ce ’ ‘ 
local Hi-Pi dealer's, o 


oovile 


complete informativn. 


MUNSTON MANUFACTURING, INC. 


Beech Street, Islip, Lt 


N.Y 


Mansion Maestro at your 


for 


INSPECTION LIGHT 

A new multi-purpose inspection light 
which is designed to permit the inspec- 
tion of otnerwise inaccessible or hard- 
to-see bends light around 
means of a combination light- 
rod and magnifying mirror, 
announced by the F. T. 8 
3209 Vine Street, Camden 
as its “Syte-Ayde 

Light for the unit is provided by a 
pen-sized flashlight. A detachable li- 
cite rod transmits and focuses the light 
on the area being inspected. Easy view- 
ing of the area is then possible through 
a magnifying mirror attached to the 
rod end 

The complete kit 
light with lock 
and bulb, four 
(two straight 


areas cor- 
ners by 
focusing 
has 
Corporation 


2, N. J 


been 


contains a flash- 
switch, two batteries 
detachable lucite rods 


and two angled), and 


-__— 


detachable angle-form mirrors 
A compartms nted pocket sized plastic 
case holds all of the items 

Complete details on this kit are 
available by writing George W. Powell, 
president of the firm 


three 


PC PROTECTION 
General Cement Mfg. Co 
Avenue, Rockford, Illinois has de- 
veloped a new silicone pro- 
tecting printed circuits after they have 
been repaired by the technician 
Tradenamed “Print-Kote,” the new 
product comes in a pres- 
sure spray can for easy application. It 
will printed effec- 
tively, preventing arcing and shorting 
without further attention. After re- 
pairing or replacing parts in a printed 
circuit, the technician 
coats the soldered connections with the 
liquid 
Further information and literature 
are available from the company 


919 Taylor 


resin for 


convenient 


insulate a circuit 


simply spray- 


MINIATURE SOLDERING TOOL 
Television Accessories Co., 1412 
Great Northern Bldg., Chicago 4, Illi- 


nois is handling the U. S. distribution 
of a new miniature soldering tool, the 
“Oryx” Model 11 
Weighing than 
measuring 6 inches long 


less and 


the tool is de 


ounce 


signed for 
engineers 
who 


production and laboratory 
technicians, and experimen- 
ters solder for long 
time 

The tool takes only a minute to heat 
and is equipped with a 5/32” pure 
nickel non-corrosive tip, which can be 
easily replaced if The dis 
tributor will details or 


periods of 


necessary 


full 


supply 
request 


MOBILE TRANSCEIVER 
The Allied Engineering Division of 
Allied International In Connecticut 
and Richards Aves., South Norwalk 
Conn. has designed a mobile 
ceiver and companion control unit for 
under difficult op 


tran 


trouble free service 
eration condition 

Especially 
climate, this equipment is 
made to withstand mechanical 
and reduce maintenance All 
ponents have been designed for 
heavy duty 

The Type 502 operat 
on fixed crystal-controlled frequencies 
of 2870 ke. and 5740 kc. Sensitivity 
1 microvolt on Also 
no ‘ 


suited for se in desert 
ruggedly 
shock 
cor 


extra 


transceive! 


each frequency 
incorporated in this unit 
limiter 


ence and 


are a 
circuit to eliminate 


ignition 


interte1 


noise and a squelch 


circuit to during 
standby 


The 


quiet the 


receiver 
transmitter requires 6 or 12 
volts d.c. with positive ground. Cur- 
rent drain is 58 amperes maximum 
Power output is 40 watts. Supplied in 
a single integrated package, ready for 
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installation are: transceiver and 
trol units, headset and bracket, 
tenna with universal mount and 
loading coils, three 15-foot lengths of 
2-conductor, 6-conductor, and 52-ohm 
coax with connectors, a bypass capaci- 
tor, and a 60 amp fuse and holder 


con- 
an- 
two 


STAPLING GUN 
Arrow Fastener Co., Inc., 1 Junious 
Street, Brooklyn 12, New York has 


developed a new staple gun, the T-25, 


auto- 
danger 


‘ 
ires 
and without 

wire damage 


for fastening low 
matically, 


of 


voltage w 
safely, 
short circuits o1 
The T-25 is designed for 
operation, leaving the other 
to keep balance ladders, etc. To 
prevent short circuits or damaged 
wires, the staple is stopped automati- 
cally at the right height. The staple 
fits tightly because of its round crown 
that will not cut sheathing or insula- 


-hand 
hand free 


om 


on 


for ex« it- 
dollar 


900.000 Budic & TV Tubes 


‘FREE “PREMIUM 
ler now 
g these 


WELLER DUAL-LITE 
SOLDER GUN KIT 
100 @un pro- 
vid 


watt 
th proper 


soldering brush 
aid, Hester 


at 
sh ceiers $5 85 L, 3a we 


Seld singly 


year 


me day service 


tion. The unit has a tapered striking 
edge which permits the device to be 
used to fasten wire in tight corners. 

Staples for use with the T-25 come 
in 7/16” and 9/16" leg sizes for various 
applications. The staples will grip in 
hard woods, plaster, etc. 


SILICON RECTIFIERS 

Westinghouse Electric Corporation’s 
Semiconductor Department, 356 Col- 
lins Avenue, Pittsburgh 6, Pa. has 
announced the availability of a new 
line of silicon rectifiers capable of 
handling up to several kilowatts of 
power. 

The new diodes have a typical for- 
ward voltage drop of only .7 volt at a 
current of 8 amperes and at a cel! tem- 
perature of 190 degrees C. When 
mounted in a finned case one inch high 
and one and a half inches in diameter, 
this unit has a rating of 15 amperes at 
200 volts peak inverse. This is with 
natural convection cooling in a 65 de- 
gree C ambient temperature 

At present, four voltage 
tions are available: 50, 100, 
200 volts. Write the company 
tailed information on these 


classifica- 

150, and 
for de- 

units 


SLIP SOCKETS 
Techron, Incorporated, 254 Friend 
Street, Boston, Mass. is in production 
“Micro-Pin Socket” which makes 
ible solderless connection of diodes, 
transistors, and other components, 
pecially in printed circuit applications 
(Continued on page 146) 


on its 
poss 


es- 


Ny boxed 
HTMA guarantee 


best brands 
attractive 


the very 


Sise i o, 
Test Leads * $5.9 


SHELDON PICTURE TUBE BRIGHTENER $1.10 1 
Lots of 3, $ 09 
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er 83.40 os 
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r joe, o&. 19¢ 
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$ 2.99 


“10 


Bach 


SEND FOR PARTS AND 
TUBE LISTING 


FREE 


33 r™ 
or mere! 


of 10. o 


Dept. RN-12 


To Demonstrate Our Hi-Fidelity 
Opera Recordings 


Audition this exciting pro- 
duction /ree for $ days in your 
own home. If you like it send 
only $1 as payment in full or 
return it and pay nothing. There is no obliga- 
tion to buy another record from the Society ever. 


You'll hear every famous aria, duet, chorus, over- 
ture-—a breathtaking performance by an inter 
nationally famous operatic cast, with the Nether 
lands Philharmonic conducted by wonee Goehber 

excitingly brought to life throw custom 
high fidelity recording techniques. per this offer 
will introduce you to our generous membership 
plan giving you many privileges, yet we obliga 
tions, You may have for pa home trial magnibcent 
* long playing discs of your choice—performed 
by westl renowned artists—and pay only $2.95 
each if you keep them. A saving of ower 30% off the 
usual retail cost. Send coupon without money now! 


"Tas Opera Goclety Beg “Tr ¥y¥ 
45 Columbus Avenue, New York 23, 6. ¥ 


» intreductory sibum per customer 


Toronto, Ont, 
— -— 
————— 
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DYNAKIT 


50 WATT POWER 
AMPLIFIER KIT 


La . 
BEST IN EVERY WAY 


/ FINEST QUALITY 


New circuit designed by David 
Hafler using the Dynaco A-430 
output transformer, the finest 
available, to provide outstanding 
transient and lowest 
distortion 


response 


Y EASIEST TO ASSEMBLE 


Simple arrangement with unique 
physical construction for 
rate reproducibility of the 
superb characteristics. 


accu 


kit's 


¥ MOST COMPACT 


Only 9” x 9" x 6%” high without 
sacrifice of performance, 


HIGHEST POWER 


50 watts at less than 1° 
listening ease. 


IM for 


yY GREATEST VALUE 


Only $69.75 with quality un- 
equalled at any price. 


her kat are 


ampit 


DYNA COMPANY 


5142 MASTER ST. PHILADELPHIA 31, PA. 


The “Micro-Pin Socket” is a spring- 
backed, plug-in socket made of copper 
alloy. Its outer shell is approximately 


2” long and .0O8” in diameter. It is 
press-fitted and dip soldered into the 
The diameter of the 
such that the receiving 
in the circuit board can be either 
punched or drilled. Press-fitting can 
be done without the use of any 
tool. The spring inside the socket is 
flexible enough to permit repetitive 
pilug-in-and-out operations, yet 
igh to hold the 
ing force of several ounce 

Write Ganjian 
ger of the firm, for 


circuit board 
socket is 


hole 


special 


strong 
eno lead with a retain- 


George sales mana- 
information on the 


available sizes 


INSULATED CONNECTORS 
Three new miniature 
connectol! have 
BE. F 
Minnesota for 
rability and high 
important 
Shoc kproof 
the nylon handles are un- 
affected by and will 
withstand extremes of temperature and 
humidity without mechanical 
or electrical efficiency. Each type is 
available in eleven colors for 
applications 
The tip and 
signed for solderless connection of up 


nylon-insulated 
introduced by 
Waseca 


where du 


been 
Johnson Company of 
applications 
voltage insulation are 
and extremely rugged 
insulation 
most chemicals 
loss of 


coding 


banana plugs are de- 


to 16 gauge stranded wire. The nylon 
tip jack and insulating sleeve assem- 
bly is an adaptation of the firm’s nylon 
tip jack equipped with an _ inside 
threaded nylon insulating sleeve. De- 
signed for patch cord use, the unit will 
panel mounted jack 
connection must be 


also serve as a 
where the rear 
insulated. 


HOT TUBE PULLER 

Hunter Tool Co 6608 S Gretna 
Ave., Whittier, California has added a 
new “hot tube puller” to its line of 
servicing accessories 

Built in two models, one straight 
and one bent at a 90 degree angle, the 
tube puller is designed to remove hot 


end rhe tool is 


easy to operat 


tubes safe Ly 


since it merely clamps 


A 


over the tube which is then lifted up 
and out, 


DIODE CLIPS 

The Cambridge Thermionic Corpora- 
tion, 445 Concord Ave., Cambridge 38, 
Mass. has anno new 
loaded diode clip that 
fragile pigtail leads from 
in diamete 

The clip is mad 
finished in .0002 


When mounted 
f, 
“: 


inced a spring 


holds 


Sé curely 
005” to .035 


i 


a 
height The 
long 
stud 

For further spec 
tional details, write the 
direct. 


mounting stud is 7/32” 


hexagonal with a 2-56 threaded 


and addi- 


manufacturer 


ifications 


H.F. TRANSISTORS 
General Transistor Corj., Jamaica, 
N. Y. is now high 
frequency GT-760 series of p-n-p junc- 
tion transistors 

Designed for hig! 
tion as r.f. and if. amplifiers in broad- 
cast receivers and as switches for high 
speed computer applications, the GT 
760, GT-761, and GT-762 have alpha 
cut-offs of 5 mc., 10 me., and 20 mc., 
respectively 

The double 
first encapsulated in plastic and then 
hermetically sealed in a can. 


delivering its new 


frequency opera- 


transistors are sealed, 


CERAMIC TUBES 

Hitel-McCullough, Inc., pioneer 
transmitting tube manufacturer of San 
Bruno, Calif., has entered the receiving 
tube field with a ceramic unit which is 
revolutionary both in design and cir- 
cuit adaptation 

According to the company, the tube 
is much more rugged and than 
one-fourth the size of a comparable 
glass tube with the same electrical 
characteristics common to 


less 


Sockets 
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Pre- 
life expectancy of the tube is 
that it can be soldered in its 
standard type wire circuitry or printed 
circuit module 
The Model CD-16 is ideal for 
airborne applications. It is highly 


cisting eliminated 


& 


dicted 
such 


tubes are 


mobile 


from thermal and 
Vibration 
hown it to be twenty times as rugged 
as it 6SN7 


ine to damage 


physical shock testing has 


glass counterpart, the 


PRINTED CIRCUIT “EDU-KIT" 
Progressive “Rdu-Kits”’ Inc 197 
Union Avenue, Brooklyn 11, New York 
has come out with a 1956 model of its 
Edu-Kit 
circuitry 
The new kit 


which incorporates printed 


neludes the printed 
reuitry and all the necessary materi- 
building six- 
teen different radio circuit 


als and instructions fol 
including 
signal 


a newly designed signal injector 


tracer, receivers, transmitter, and code 
oscillator 

In addition to including all the parts 
for building the circuit the kit comes 
vith a teste! ind 


ther “extras 


soldering iron a 


Free 


literature and 


radio-TV servicing manuals are avail- 
able upon request to the company at 
Room 400E, Progressive Building at 
the Brooklyn address 


U.H.F. CONVERTER 
Elgin Electronic Corporation, P. O 
Box 13, Bluffton, Indiana is now offer- 
ing a new deluxe version of the u.h.f 
which has signated 

as the Model 210 
Housed in a wood cabinet 
mahogany o1 
verte! 


converter been cde 
in either 
walnut finishes, the con- 
tuning It 
oscillator circuit and 


offers continuous 


features a stable 


uses a 6AF4A tube and 1N71 german 
The input circuit is of the 
type. Operation is from 110 


ium diode 
*no-loss’ 


volts a.c 


TRANSISTOR CAPACITOR 


Glenco 
ve., Metuchen, N. J 


new series of low-voltage capacitors kk 


Corporation 212 Durham 


s now offering a 
signed for use in transistorized circuits 
for bypass and coupling applications 
Full details on the “Ceramistor” line 
are available from L. C of the 
company 0 


UOakley 


TRANSISTOR CODE PRACTICE OSCILLATOR 


NYONE who wishes to obtain an ama- 
teur license will find it necessary to 
learn and practice the International 
Morse Code. For those prospective ama- 
teurs who desire to I n the code, here 


is a compact, transistorized, self-pow- 
ered, low-cost, keyed audio oscillator that 
will more than serve the purpose. 

The cirenit of this transistorized feed- 
back oscillator, see Fig. 1, has the sim- 
plicity of a neon glow unit but the signal 
strength of the vacuum-tube type. Op- 
eration is effected by means of two pen- 
lite celle which will weeks of 
eervice. 


provide 
The oscillator may be used for solo 
practice or two may send and receive 


with the same unit. As shown in the cir- 


Fig. 1 
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cuit diagram, a potentiometer is used to 
provide a means of adjusting the audio 
frequency to the desired pitch. 

A complete set of parts, including the 
transistor, key, resistors, capacitors, ete. 
is available in kit form (Model KT-72) 
from Lafayette Radio, 100 Sixth Avenue, 
New York 13, N. Y., for $2.99. The key 
is a standard type used by the Armed 
Forces and can be adjusted for spring 
tension and gap. The shorting switch bar 
is left open for practice purposes, but 
can be closed to provide a continuous 
tone for adjustment or test purposes. 

The headset (not supplied with the 
kit) should be of the 2000 ohm d.c. 
magnetic type. 

0 


Schematic of the code practice oscillator and photo of assembled unit. 
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Improve Your Signal Generator 


By JAMES V. CAVASENO 


Make certain that your radio and TV alignments are 


accurate. Add this simple circuit to your generator. 


ANY signal generators used in aver- 

age service shops are not as trust- 
worthy as they should be. Often, after 
a TV set is “aligned” with such an in- 
strument, the technician finds that the 
set still seems to need alignment. The 
reason for this is that the Lf.’s were 
aligned at the wrong frequencies, due 
to the inaccuracy of the gen- 
erator 

The 


article 


signal 


this 
added to any, existing genera- 
tor, will make it extremely accurate. 
This circuit is a crystal oscillator which 
is very simple to install in any signal 
generator; the parts required are few 
The oscillator generates a very 
rate gnal whose frequency is known, 
which the dial of the signal 
generator car be calibrated 

To get on with the actual construc- 
tion, first mount a 7T7-pin 
tube socket in a convenient 
the signal generator 
it up a 


circuit to be described in 


accu 


against 


miniature 

place on 
chassis and wire 
hown in Fig. 1 
the mica trimmer, C,, is soldered to the 
chassis as this will serve to support it 
The r.f. choke in the plate circuit may 
be a peaking coil of about 400 or 500 
microhenrys, or it be one-half of 
a radio if one of the coils 
found in 
type Lf 


is Use d 


One side of 


may 

coil, that is 
the can of a high-impedance 
transformer. If a peaking coil 
make certain it isn’t one that 
has a resistor across it 

The crystals may be found in 
the surplus market or obtained at an 
electronic parts distributor. Only 
is needed, but an “assortment’’ would 
be more desirable. The 
single crystal is a 450 ke 
will give an accuraté 


used 


one 


most usable 
one 


signal at 


since it 
450 ke 
for radio alignment, at 4.55 me. for TV 
sound alignment, at 9 mc. for FM (the 
FM if. is 10.7 me.) and 22.5 me. for 
the TV Lf.’s. Since any signal genera- 
tor will give an output not only of the 
frequency to which it is tuned, but 
also harmonics of that signal, the idea 
of using the circuit of Fig. 1 is to 
beat the crystal oscillator’s harmonics 
against those of the 
measuring the combined output of 
the two, adjust the 
for a null reading 
For example, using a crystal which 
every 5 me., the signal 
generator dial may point to 21 me. for 
a null reading. Actually then, the dial 
is off one whole megacycle, since the 
generator is tuned to 20 mc., which is 
an exact harmonic of the 5-mce. crystal 
oscillator. Now either the generator 
may be adjusted so that it will read 
accurately, or it can be left as is, and 
the error taken into account. In other 


signal generator 
and 


signal generator 


gives signals 


words, whatever when 


error you find 
checking your generator must be added 
to the frequency indicated by the 
pointer to get the correct reading. In 
the event that the generator 
high, it will be necessary to 
instead of add the 

Don’t assume that once the genera- 
tor is adjusted it will read 
from then on. Variations 
age from day to day. and differences 
in temperature on the parts in the 
generator, will cause it to read incor- 
rectly from time to time. Therefore, it 
should be checked each time it is to be 
used. Using the described 
here makes it a simple matter 

In order to save time when using the 
crystals, it is a good idea to mark each 
with its harmoni A 
bought on the surplus market will usu- 
ally not generate an even 
Instead of a 5 me. crystal 
the one obtained 
probably be 


reads too 
subtract 
error 


correctly 
in line volt- 


calibrator 


one crystal 
frequency 
for example 
surplus will 
something like a 5.456 me 
one. This crystal will put out 
at that frequency, plus others 
times that, which is 10.912 mc 
that, which is 16.368 mc., and 4 times 
that, which is 21.824 me ete. Just 
write down these numbers on a small 
piece of paper attach it to the 
crystal for quick reference 


from 


signals 
at 2 


3 times 


and 


There is only 
has to be mad 
brator is assembled 
pin six, the grid, will be 
circult is put together 
just the 
voltage 


that 
crystal cali 


adjustment 
after the 
The 
negative if the 
correctly. Ad 
trimmer, C,, for the highest 
Then the crystal for 
and plug it back in 
ing the grid 


one 


voltage on 


remove 
a second measur- 
voltage to see if the cir 
cuit starts to oscillate again. If it does 
fine, if it doesn’t, turn the trimmer 
screw back a little and try the pull-out 
This should be.repeated to 
obtain the highest voltage on the grid 
that will still allow the 
late when a crystal 


test again 


circuit to oscil- 


inserted wv 


Fig. 1. Complete schematic diagram 
of the crystal oscillator circuit to be 
added to any signal generator for cal 
ibration purposes. Either one of the 
three tubes shown will work correctly. 
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Phonograph Evolution 


(Continued from page 57) 


material refers specifically to the sec- 
tions of the patent 

“Fig. 1 is a perspective view of my 
recording and reproducing apparatus; 
Fig. 2, a like view of the recording and 
reproducing diaphragm with its stylus; 
Fig. 3, a similar view of a portion of 
the support for the record-surface; Fig. 
4, the same view with the record-sur- 
face applied; Fig. 5, a plan view of 
a phonautographic record; Fig. 6, 
perspective of a phonautographic 
record copied in solid resisting ma- 
terial; and Fig. 7, the copied record 
mounted, ready for application to the 
support. 

“The general arrangement of the 
parts is best illustrated in Fig. 1, in 
which a T-shaped baseplate, A, is shown, 
upon which two standards, H, I, serv- 
ing as journal-bearings for the shaft 
of drum G, are mounted. The drum G 
may be constructed with flanges ec’, 
which project beyond the cylinder-sur- 
face f, and from the edges of a gap B, 
left upon the cylinder-surface extend 
the side walls of box K, as shown. A 
thin layer of felt or other yielding 
elastic tance is placed upon the 
cylinder-surface and is bent over the 
edges of the gap and secured to the 
side walls of the box K. This layer of 
elastic material is designed to serve 
as the support for the record-surface 
both in recording and reproducing 

“For recording I employ a thin strip 
of paper, parchment, metal, or any 
other suitable substance, which is 
secured at both ends to bars c and d, 
in the manner shown in Fig. 7, with 
reference to a copy of a record, and is 
then placed upon the elastic support /’, 
with the bars cd entering into but pro- 
jecting at both ends beyond the box K, 
as illustrated in Figs. 1 and 4, with 
reference to an engraved copy of a 
record. Bolts q, passing through the 
projecting ends of bars cd, are em- 
ployed to draw the record strip tightly 
about the drum, and the length of the 
strip is such that the ends of the same 
meet as nearly as practicable upon a 
straight line, z. The record-sheet is 
then prepared to receive the record by 
covering its surface with a thin layer 
of any substance which is easily re- 
moved by the action of the recording 
stylus. I may use lamp-black, which is 
deposited by placing a smoky flame un- 
der the record-strip and by slowly 
iurning the drum until all parts of the 
strip are covered with the deposit. It 
is well known that a layer of lamp- 
black thus deposited, while it adheres 
well to the surface of a solid body, is 
nevertheless easily removed from the 
same. It requires only an exceedingly 
small force to draw a plainly-visible 
line upon such surface, owing to the 
fact that the spicules of carbon of 
which lamp-black is composed are only 
loosely superimposed upon each other, 
and are exceedingly light. All this has 
long since been recognized and utilized 
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in the production of phonautographic 
records, and I take advantage of these 
facts in my improved method of re- 
cording and reproducing sounds 

“The diaphragm m is mounted in a 
frame, n, with its plane at right angles 
to the axis of drum CG. A post, O, is 
fixed to the center of the diaphragm, 
and a slot in said post receives one end 
of stylus 8, which is pivoted in the 
post by a pin, ¢t. The stylus extends 
over and beyond the frame, with its 
free end barely in contact with the 
record-surface, and is also pivotally 
supported in a slot in a post, p, secured 
to the frame by means of a pin, u, 
as shown in Figs. 1 and 2. It will now 
be seen that the stylus is, in effect, a 
lever having its fulcrum in the pin u, 
and that its free end can only move in 
lines practically parallel to the record- 
surface. If it is now desired to produce 
a record of sounds the drum is slowly 
and uniformly rotated by means of 
crank J, or by any other suitable 
means, and sounds are uttered or 
directed against the diaphragm. Under 
the impact of the sound-waves the 
diaphragm is set into’ vibrations, 
whereby the free end of the stylus 
right 
normal position, remov- 


is also caused to vibrate to the 
and left of its 
ing at the same time an undulating 
line, y, of lamp-black from the record- 
surface, as indicated, greatly exagger- 
ated, in Fig. 5. Since in this operation 
the stylus only penetrates a uniform 
layer of loosely-heaped carbon spicules 
and barely touches the record-surface, 
it is clear that the slight friction at 
the free end of the stylus will be uni- 
form, whatever be the amplitude of 
vibration. Consequently the vibrations 
of the diaphragm will not be modified 
or changed by the reaction upon the 
same of a sensible and varying resis- 
tance, as is the case in all other mech- 
anical sound-recorders 

“Having thus obtained an accurate 
phonautographic record, the same may 
be fixed by applying a thin solution of 
varnish of any kind which dries very 
rapidly and which does not obliterate 
or change the record 

“If in this process the deposit of 
lamp-black be made thick enough, the 
line drawn by the stylus would repre- 
sent a groove of even depth, preserving 
all the 
which produced it and which may be 
handied and touched with impunity. The 
latter is then removed from the drum 
and may be preserved any length of 
time without danger of its being dis- 
figured. This record I then copy in 
solid resisting material, preferably 
metal, either by the purely mechanical 
process of engraving, or by chemical 
deposition, or by photo-engraving. I 
prefer the last-named process, which 
enables me to produce the most ac- 
curate copy of the original record in 
copper, nickel, or any other metal 
without in any way or manner affect- 
ing the original record. The copy thus 
obtained, which may be multiplied to 


characteristics of the sounds 


any desired extent, is a grooved wave- 
line upon a strip or sheet of copper or 
other metal, as shown in Figs. 1, 4, 
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Berliner's reproducing apparatus, May 1888. 


6, and 7, and for the reproduction 
of the recorded sounds it has the ad- 
vantage over the ordinary records in 
tin-foil, wax, etc., that it is not sensibly 
attacked by the reproducing-stylus 
and will stand an indefinite number 
of reproductions without the slightest 
variation in the accuracy and loudness 
of the reproduced sounds 

“The copied record is fixed at both 
ends of the bars cd, as shown in Fig. 7 
and is placed upon the elastic support /’ 
upon the drum in the same manne1 
as has been described with reference 
to the original record-strip, and as is 
illustrated in Figs. 1 and 4. Care 
must be taken that the two ends of 
the undulatory groove y meet exactly, 
as will be readily understood. This 
condition of the appartus is shown in 
Fig. 1 with the engraven-record upon 
the drum and the free end of the 
stylus entering the undulatory groove 
If now, the drum is rotated with uni- 
form speed, the end of the stylus 
will be forced to follow the undula- 
tions of the groove y, and the dia- 
phrazm will be vibrated positively in 
both directions in strict accordance 
therewith and will therefore reproduce 
the exact sounds which originally pro- 
duced the record. This peculiarity of 
positive vibratory movement in both 
directions of the diaphragm is a fea- 
ture which also distinguishes my 
method and my apparatus from others 
heretofore 

“In the phonograph and graphophone 
the end of the reproducing-stylus which 
upon the indented or engraved 
record has a vertical upward and 
downward movement. It is forced up- 
manner by riding 
ated portion of the record, 
but its downward movement is effected 
solely by the elastic force of the dia- 
phragm, which latter under 
tension. In my improved apparatus the 
stylus even 
depth and is moved positively in both 
directions. It does not depend upon 
the elasticity of the diaphragm for its 
movement in one direction. This I 
consider to be an advantage, since by 
this method the whole movement of 
the diaphragm is positively controlled 
by the record, and is not affected or 
modified by the physical conditions of 
the diaphragm, which conditions neces- 
sarily vary from time to time and con- 
stitute some of the causes of imperfect 
reproduction of recorded sounds.” 

Thus, Berliner’s techniques were es- 
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PAY-AS-YOU-GROW in this faseci 
nating new magic of recorded tape. 
With VIKING, you can add one unit 
at a time until you hav 
professional quality, full-fidelity 
playback and recording equipment 

. a high fidelity complement to 
your home music system. Unbeliev- 
ably economical, too, for compo 
nents of this quality! 


complete 


INSTALLS AS EASILY AS A 
RECORD CHANGER 


Start with the basic VIKING ff75 
MONAURAL PLAYBACK DECK 
... linear tape transport of excep 
tionally simple design with truly 
outstanding performance, actually 
operating with less than 0.2% fiut 
ter or wow. It features the revolu 
tionary Dynamu head for frequeney 
response beyond any ordinary tape 
equipment; 40 to 14,000 cycies with 
in 2 db at 7.5 IPS. 

Add the VIKING PB60 PLAY 
BACK PREAMPLIFIER for exact 
NARTB equalization and 55 db pre 
amplifier gain, 

As your needs and desires grow, 
you can convert this basic deck for 
full stereophonic sound by the addi 
tion of simple, easily installed head 
assemblies. A new VIKING head 
assembly plays both “staggered” 
and “in-line” tape 

Add an erase head and a VIKING 
RP61 RECORD-PLAYBACK AM 
PLIFIER for superb recording and 
dubbing. This unit is designed for 
extended range recording, featuring 


Sold thru Dealers — 
Write for information 


3520 E. 43rd St 


Minneapolis 


y . 3 
LIKING OF MINNEAPOLIS 4% 


Minn ° 


AN IMPORTANT 
NEW CONCEPT IN 
EXTENDED RANGE 
TAPE EQUIPMENT 
FOR THE HOME 
MUSIC SYSTEM 


VIKING.// 75 monaural 
PLAYBACK DECK... .$59.95 


70 ke bias, more than 60 db gain 
and NARTB equalization, 
THIS IS A VIKING EXTRA 

If you are the registered owner of 
a VIKING ff75 DECK, you can get 
circuitry for the asking. Build your 
own custom quality playback ampli 
fier, record amplifier and erase os 
cillator, all exactingly designed to 
the NARTB standard, 

Add the beautifully styled port 
able case for an amazingly light, 
yet highly professional, portable 
recording unit or full fidelity play 
back unit 

VIKING ff75 DECKS and VI 
KING components are available for 
any of the presently used methods 
of record and/or playback operation 
Verify VIKING’s outstanding pe 
formance by asking your dealer for 
a simple demonstration. Buy your 
tape system a unit at a time, or buy 
it all at once VIKING brings 


you professional quality. 
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160-1600 KC. 24 VDOC ia Basily modified to 
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Morine or Airborne LOnqg RAnge Nevige- 
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grophie position of your beet or airplane! 
AVN4 Loran set 006-2000 
complete J th 

APN4 receiver, eryeteal end plugs 

Complete Brand New 

AN/APN-@ Brand New 

"24 ANOO—Greadaset Receiver 
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$14.98. New — 96. Ne oa $19 96. 
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(274N-ARC5, ATA) 
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scr mr 
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Ari 
A Sweet Oscilloscope Deal 
INDICATOR UNIT. For conversion to test scope, 
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each ° 


and oryetal, bat co 


tube tranemitter 


BC442—Antenna 

Relay Unit complete with 50 MMF 5 

DENSER. New 

Leese Condenser 

P28 modulation ra power supply for the TA-12 
tranmanit Complete with 4 tubes Dynameotor 
bh an ¢ -4 “woof 540 V. In 450 ma Imyriit 


at 26 V. iM $14, 95 


With dynamotor 
cla 


- Excellent 
Deserintion I 
TS-Fi Handeaet 
TS-8 Handeet 

core om 
Brand Nev 
10 toe 
¥-26 Mobile Cheat Mike 
new 
ecs7s 100 Watt Xmetr Excellent 
26 5-08-10 Tu's for aheye. Excellent 


DYNAMOTORS 
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ia 
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tablished and later perfected through 
the years. From this crude beginning 
has emerged the high-fidelity disc of 
today 

Berliner’s first commercial “Gramo- 
phone” (Fig. 2) was known as the 
“American Hand Machine,” and was 
produced late in 1894 or in early 1895. 
Records do not show the exact date 
The very earliest ads claimed that the 
machine was so simple that a child 
could operate it 

The following instructions appear- 
ing in the original user’s guide will be 
interest to the tech- 
termi- 


of specific audio 


familiar with modern 


and the contrast will be found 


nician 
nology 
to be most revealing 

"The American Hand Gramophone 
reproducer is a talking machine which 
is both simple and effective, and will 
not easily get out of order, provided 
that the following directions are care- 
fully kept in mind: 

“1. Place the machine before you, as 
shown in the picture, resting the arm 
fully upon the table, and turn the hand- 
wheel with a wrist movement at the 
rate of about 150 times a minute. To 
acquire this regularity of motion, prac- 
tice it a number of times with the lever 
and sound-box lifted off from the turn- 
table 

“Hold the handle loosely, so that it 
slides readily through the fingers 

“2. The standard velocity of the cen- 

r turn-table for 7-inch plates is about 
70 revolutions a minute. A more rapid 
motion will raise the pitch of and 
sharpen the sound; a slower motion 
will deepen the same. First get the 
speed and then place the 
and needle into the ‘ groove or the 


reproducer 
oute 
next one 

“3. The needle points should be firm- 
ly set, and must not be removed until 
worn off—-generally after about 12 or 
reproductions for 7-inch discs, if 
plate is used many times in 
succession——because the edges gradu- 
ally forming might scratch the plate 
or render the sound less pure 

“If then another record plate is 
taken it may occur that, its groove be- 
ing of a different width than the last, 
the somewhat worn needle point will 
not fit at once, and the reproduction 
will be less pure than if a fresh needle 
was inserted 

“If a magnifying glass of about 4 
diameter power and a small Kansas 
be handy, the worn needles can 
easily be reground to the rounded point 
of a darninge needle In fact, the 
broken-off ends of darning needles 

*Thorpes" No. 14), which are of the 
same thickness as our standard needles, 


more 
the same 


oilstone 


are excellent substitutes 

“Very thick points give a louder 
tone, but will gradually wear the 
plates; thin needle points will give a 
weak sound 

“4. The sound-box is so adjusted by 
a screw nut on the 
neath the twisted spring that the lat- 
ter presses moderately against the dia- 
phragm. By lifting the free end of 
this spring upwards a little, this can 
always be ascertained. To move the 
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adjustment nut, apply any pointed tool 
to its milled part 

“The rubber tubing around the 
ter of springs will, like all rubber, lose 
its elasticity in the course of time, and 
produce a thin tone; it then be 
replaced by a similar tubing of the 
same quality, i.e., a firm gray rubber 
for the sound spring and a soft quality 
for the upper or adjusting spring 

“This adjusting spring enables you 
to have either a loud and full toned 
reproduction by having it out of con- 
tact with the rubber tubing of the 
twisted sound-spring, or, if a smaller 
but tone is desirable, such as 
when listening to speech, songs or some 
band plates with an ear-tube, to then 
screw it firmly down sJetween these 
extremes the pressure may be varied 
and the sound modified. Conditions dif- 
fer, and some records sound better to 
by ear-tubes and some by 


cen- 


must 


clearer 


some 
the horn 
“5 When the 


advised to 


people 


is out of use 
turn-table 
small 


machine 
raise the 
out of with the 
friction wheel, by means of the 
screw underneath. This will pre 
the friction wheei from 
dented by the continuous depression; 
but turn the hand screw well down 
when to use the machine, to 
prevent rattling 
“6. When light 
heard from the 
due to various causes 
wheel loosely in its pivot 
points or the small rubber friction 
wheel has worn off and is uneven, or 
the center table may have received a 
knock and does not run true 
“7. In the case of light rattling or 
singing metallic sounds, they are al- 
ways due to contacts or 
screws, or chips may have found access 
into the sound-box, or light articles 
may lie loose on the table nearby, or 
the adjusting lever may touch a metal- 
lic bearing 
“8. The 
tube of the 
rect 
tube 
“9. It is often of advantage—partic- 
ularly with loud sounds—to press a 
left finger lightly upon the screw hold- 
ing the needle-point 


it is 
rubber 
hand 
vent 
becoming in- 


contact 


starting 


rolling sounds are 
machine, they may be 
Either the fly- 


rests too 


loose loose 


two perforated plugs in the 
sound-box should be in cor- 


position, one at each end of the 


Recording diaphragm and stylus of May. 1888. 
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thot exceeds any sander in its price class. 
More than twice the sanding area of com- 
parable tools—25 square inches 

—finishes jobs faster. 


Straight-line action sands 
with the grain, giving 
satin-smooth finishes with 
no bucking. Goes all the 
way into corners and 
undertow places. Prac- 
tically imposuble 

to stall. 
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COMPLETE SOLDERING SET 


includes everything you need— Weller Sold- 
ering Gun, over 100 watts; famous Kester 
Solder; Wire Brush for cleaning connec- 
tions; and Soldering Aid for twisting 

wire and opening old joints... 

all in a sturdy cardboord case. 
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and leaden 
the horn; turning the 
against a ws or door or 


“10. Hangings 
the sound f: 
latter 
wooden partition or against the corner 
of a room will heighten the effect and 
in particular will enable the person 
turning the machine to hear it well 

“11. Oil the revolving bearings oc- 
casionally, but be careful that no oil 
touches the rubber friction wheel or 
other rubber parts, because they would 
gradually soften. If the pulley cord is 
worn, replace it by a similar one drawn 
pretty firmly, but not too tight; do not 
silk-covered rubber cord but al- 

thick cotton covered, and you 
rub the latter with beeswax or 


carpets ¢ 
om 


close 


Use 
ways 
may 
rosin 

“12. The center turn-table is adjust- 
able up and downward by a screw un- 
derneath the baseboard. The table 
should just compress the rubber fric- 
tion wheel, but should rest and turn 
on the adjusting screw underneath the 
baseboard. 

“The fly-wheel must be nicely ad- 
justed and the pivot screw set by the 
small screws on the side. It should 
have free motion enough without rat- 
tling 

“13. When sound is reproduced from 
original etchings, “personal” 
plates, only perfect needle points must 
be used, and with delicate etchings 
they Ought to be changed after every 
second reproduction, or reground 

“14. Our sound-records stand any 
climate, and no special care is required 
in handling them. 

“15. The hand-wheel has two extra 
pulleys for the application of power, 
but special electric motor gramophones 
have also been designed. See that the 
shaft of this wheel fits loose enough 
between the two leather washers. 

“16. Printed sound-records adapted 
for the purpose of studying sound- 
curves, and catalogues of plates will 
be published from time to time 

“17. As quickly as expedient, gramo- 
phone recording offices will be estab- 
lished, which will enable you to have 
your own vo and the voices of your 
friends and relatives, taken. Copies of 
such personal records can be furnished 
ad libitum. 

“18. The sounds 
through the teeth. To get the best re- 
sults procure a stick, preferably a 
bamboo, as thick as a pencil and about 
10 inches long, tie a thick darning 
needle to one end, stop the ears with 
cotton wads, put the other end be- 
tween the teeth and press the stick 
lightly into the revolving groove. If too 
loud or harsh interpose a piece of soft 
rubber tubing at the top, which press 
firmly between the teeth 

“A violin or similar instrument held 
against this top end will render the 
sound very loud 

“19. Persons hard of hearing should 
use large single ear-tubes. 

“20. With each machine at least 50 
needle points are given. Additional ones 
may be had at 20 cents per hundred. 

“21. If your sound-box or apparatus 
should ever need readjusting and you 
are unable to accomplish it, we or our 
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Helps you get better re- 
sults at less cost. Shows 
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a full understanding of the 
many different methods, 
circuits designs, equip- 
ment components and 
other subjects that are de- 
bated whenever hi-fi fans 
get together 


A COMPLETE GUIDE 


Written by one of the 
nation leading experts, 
says goodbye to High Fidelity Techniques 
guesswork in is complete, authentic and 
choosing, build- easy to understand. From 
ing and servicing beginning to end it is 
hi-fi equipment. chock full of how-to-do-it 


tips, service hints, custom- 
512 pages 


bullding ideas and data 
203 pictures charts and diagrams of the 
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agents will do so free, on the payment 
ot express charges 


“22. The underlying principles of N a 
sound reproduction with stylus and dia- o Tv Serviceme™ c n affor,y 


phragm, as later embodied in the gra- w tim fo 


Very 


mophone, were elaborated before the be o 
invention of any other talking ma- without ghi 
chine. For a full account of the inven- 
tion and its relation to others see “The 
yurnal of the Franklin Institute’ of 
June, 1888.” 
The “American Hand Machine” was 
manufactured by the U.S. Gramophone 


Company in Washington, D. C. The Thousands 
hand machine was followed by the in use 


“Battery Motor Gramophone” Type B 
(Fig. 3). This machine was powered with 
with one cell of a storage battery or 
the Grove or Bunsen cell. It was excellent 
equipped with a speed regulator (a 
aek ball governol ; and was free of results! 
any gears. The turntable was driven 
directly by the revolving armature 
through a belt driving a rubber-tired 
friction wheel 
Another type “Gramophone” was de 
veloped (Fig. 4) known as Type C and 
called the “Incandescent Current Mo- 
tor Gramophone.’ It consisted of a 
combination of a hand machine with a 
standard motor. It operated by means “CRT 
of a 110-volt direct current motor 
When current was not available, the SUBST TU TER 
hand machine could be lifted from the , 
cabinet box containing the motor and The Best Possible Picture Tube | 
then run by hand. It was priced at Tester is to Substitute Another CRT! 
$50.00 including 12 plates, records, that f 
- te Most of the Berliner models used @ Determines immediately whether trouble is in picture tube or chassis 
a ; a record which was a single- , — without guesswork! Takes only 60 seconds to hook-wp! 
sided disc 


Berliner used a piece of clear glass @ Exclusive insulation-piercing clips eliminate need = gay Seeeeeetra 


during his demonstrations to show that for variety of deflection yokes, connectors, etc. = 


when an iridium-pointed stylus was @ ideal for use in shop — just connect to receiver. In compact, com. & 
rubbed thereon a scraping sound would | oretery, _ Cameeee = 
. ‘ The new Sel-Son CRT Substituter now makes If pos ont, wi conven- 
be barely perceptible. He was then in sible fer servicemen on calls te see ot @ glance jent carrying hendie §=— 
communication with a firm making whether trouble is in television tube or chassis, with - 

_om . . . . ‘ . < ovt removing the tube, yoke, focus arrangement of 9, 
ornamental glass tiles made by m jon trap from set. Once the service technicion has a = 
pressing upon red hot glass plates solution to the problem, it is a simple motter to re- ca complete 


fancy designs in relief or intaglio by a 


oO 
tube and components in the cabinet. In his shep he Alse in kis ¢ 
: orm 
strong pressure Berliner felt that he can connect the receiver to the CRT Substituter and @ iess wi ° 


could impress a matrix showing the operate it on his bench or shelf mm 


sound record in raised lines upon a Available from your parts jobber or write Ps #2595 


glass plate and that he could obtain a 


* 

move only the chassis, without disturbing the picture * 
7 

” 

= 

= 


groove in glass giving a loud reproduc- 
tion with a minimum disturbing sound 
due to friction DARBY, PA. 

Berliner also advanced the idea of 
mounting the sounder on a carriage 
nd rails and having the record groove 
itself be the screw which was to guide 
the point of the stylus across the disc 
from periphery to center. This was im- 


, . NEW 
proved upon by Werner Suess who was 
a mechanic in Berliner’s little shop in Hi IA Se 
Washington. It was Suess who first CANCELLER AMPLIFIER eee el 


suggested that the sounder be mounted TRANSFORMER 
le o the i . 2 


on a pivot at some distance from the ai ‘ ‘ . or Ends fluctuating line 
disc and to then let the reproducing ‘ 23.05 voltage! 


groove guide the sounder across the a Cc. ELE TRONIC LAB. ‘aw. Noprashe 
: OVER 60% OFF. 


dise over an arc of flat amplitude 
An interesting postscript is a state tetorernecact 8 ate AN a, etl 48 
ment from 4 speech given by Berliner overstock, Sola Cat, No, 30768, has 4 inputs! 90-12 
in Washington which he states, “One I arp os by “eons at t8 even i% * netesd to tahtead 
of the peculiarities inherent with the mab gg hag A step-down and stan $147.80. of the Tedery 
|-ingut price! 


gramophone is the possibility to en- a Dec., Mar., June, Sept la origina! weed tox 
large the original sound by enlarging Free Placement Service tor Graduates eo fost ye my "$97.50 
the printed vibratory characters of Per Gree Catalog wine Sept, HUTS (EXPORTERS. Note choice of $0 cycles.) 

. RCA INSTITUTES, INC. THE M. R. COMPANY 


speech and then photo-engrave the A Gervies of Radio Corgereticn of Amertes 9°. ©. te: aA Goveviy $4tte, Cottt 
same. In this manner it would be pos- 350 WEST 4TH ST.. NEW YORK 14, WN. Y. 
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Sir ple gears driving a sever nch turn- 
table. A conventional ball-type gover- 
nor stabilized the speed. The hub of the 
turntable was threaded to permit a 
locking removable disc to be screwed 
n place to prevent slippage of the disc 
ipon the turntable 

The earliest 
metal horn having a straight tapered 
bell, see Figs. 3 and 4. The curving 
bell followed later and is shown on 
the trademark. The horn was coupled 
to the reproducer (then called sound 
box) by means of a leather elbow. The 


models employed a 


tone arm was of oak and was piv 
to a side mounted arm serving as a 
bracket. The horn rested on a simple 
wire cradle 

These machine were made by the 
National Gram-o-phone Co of New 
York They 


7 


were late! called the 
on-o-phones 
Subsequent chapters will be devoted 
to the contributions made by Taintet 
Bell, Johnson, and others 

(7 hie ontfimnued ) 


INTERNATIONAL CONTACTS 


HE Federal Communications Commis- 

sion is again recapitulating the regula- 
tions governing international contacts» by 
amateurs to eliminate possibility of in- 
fractions, 

Communications between ham sta- 
tions of different countries are forbidden 
where the administration of one of the 
countries objects. Cambodia, Indonesia, 
Iran, Korea, and Viet Nam are on the 
banned list. As yet there is no amateur 
service in Jordan and Roumania. Laos 
and Thailand have lifted their bans on 
such contacts. 

Transmissions, where permitted, must 
be made in plain language and be 
limited to messages of technical nature 
relating to tests and to remarks of a per- 
sonal character which are tov unimpor- 
tant to be handled by commercial serv- 
ices. Third party communications are 
expressly forbidden except between the 
United States and Canada, Chile, Cuba, 
Ecuador, Liberia, and Peru. Stations with 
prefixes KA2 through KA9 are excluded 
from all third-party transmissions. —}) 


One of the radio-controller units being in- 
stalled by General Electric Company to reg- 
ulate the traffic signals at twelve of Chi- 
cago's busiest intersections. During the 
rush hours, signals are transmitted to the 
intersection units which thus have their 
time cycles altered to speed traffic flow. 
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ENTIFIC SURVEY 


Now You Can Check Tubes 
The Manufacturer's Way 
Checks both emission and 
mutual conductan 
Checks all tubes in 
aid, miniatures 


Six different plate voltages 
Different grid signals 
Simplified Short check 

Gas check 

New type switches 

Deeply etched aluminum panel 
Three different si 


»st roll chart 


reen voltages 


es filament current 


ures grid bias 
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ae —_—_—__—_.__.. 1X «ut fom NOW ONLY $6 
—~ Model #111 
Mutual Conductance and Emission TUBE TESTER 


An independent scientific survey conducted by an impartial testing 
laboratory confirms what purchasers already know: “The most 
advanced, the most complete tube tester and the best priced is 


made by PRECISE DEVELOPMENT CORP., Oceanside, N. Y 


CHECK THESE ADDITIONAL ‘specs’... TALK TO YOUR JOBBER 
AND TO ANYONE WHO HAS THIS OUTSTANDING TUBE TESTER 


The Model 111 is the only single commercial tube FILAMENT VOLTAGE. GAS. LIFE checks visually on 
tester that checks ail tubes for both EMISSION and arge meter 5 imdividually calibrated ranges and 
MUTUAL CONDUCTANCE separately Filament current scales for mutual conductance tests WEWLY DE 
S measured directly on large meter when checking SIGNED “NO BACKLASH” ROLL CHART lists aff tubes 
a VOLTAGE SAPPER tube. NEW. MODERN DESIGNED ncluding the new type 600 mii series tubes Prov 
ROTARY SWITCHES ailow you to check each tube sions are made for testing many color tubes Ali 
element individually. NEW TYPE Single Rotary switch CRIs can be checked with accessory adaptor, Model 
for complete short checks. The 111 makes all BIAS PTA 


For Information on where to purchase this and other 


Precise “Bests”, see your local jobber or write 


precise DEVELOPMENT CORP., octansive new yore 


Latest ‘ELECTRONIC (aif 


Taaieeter 
tren way Pr 


AT YOUR JO 


. ; 


63 GILROY AVE. UNIONDALE, N. 


BBER 


“ 


50 WATT HIGH FIDELITY 
POWER AMPLIFIER KIT 


The Best... For Less 


ee 
wa © ly $6975 


Fig. 5. The “Improved Gramophone” of the L- on 
mid-nineties developed by Emile Berliner. 


Complete kit requiring only solder and hand 
tools for ossembly. The excellent quality of the 
sible to get the reproduction at a much DYNAKIT is derived from o special new circuit 


greater volume than the original sound used in conjunction with the new DYNACO 
A-430 output transformer (available separately, 
It would be interesting if some day fully potted, at $29.95 net) 


speakers in a large hall would prefer Check These Specifications: 
to do their talking by machine, or to © 50 watts continuous Power Output 
send speeches to a convention which © Plus or minus .1 db 26 cps to 20 ke 
they were unable to attend in person.” Sensitivity 


20 cps to 20 ke essentially undistorted 
The Improved Gramophone 1.5 volt rms for 50 watts out 


Berliner developed a spring-driven 15. Demping Factor 
“Crs , 4 the d ties 8 and 16 ohms 
sramophone n the mid-nineties 6CA7/EL-34 (2), GANS, SU4GB. (6550's 


which he called “Improved Gramo- con be wsed in output without circuit 
phone.” This is shown in Fig. 5. This changes) 


° 
ULTRA-LINEAR “4 machine will immediately become 9” by 9” by 6%” high 


familiar to the layman as being al- Provision included for pre-amp power 
TP T TRANSFORMERS | most identical to the trademark model take-off and remote on-off switching 
OU U of the Victor Talking Machine Co. and EXCLUSIVE AGENT FOR EXPORT 
later adopted as the trademark of RCA aaeow eacsenenes 
; Victor. The fabulous story of the Vic- a 
* The ouality of Acrosound transformers tor Talking Machine Co. and Eldridge «3 Gudirlr” «3 
is accepted throughout the world Johnson will be told in a later chapter 
as being unequalled re BEAUTY IN SDUN 


of this series jerliner applied for a 1 WEW YORK 7.8 Y 
The finest amplifier quality comes trademark on May 26. 1900. In his 


from the optimum integration Sratemea — . ned es 
of the best output transformers Statement, he claimed in part, “My WRITE FOR THIS 


trademark consists of the picture 
of a dog in the act of listening to a 
sound-reproducing-machine. This pic- 
ture has been generally arranged 


and the best circuits 
Acro-developed Ultra-Linear circuits 
are likewise accepted as the best, 
and the combination of these factors 
make the finest sounding and finest as represented in the accompanying 
performing amplifiers obtainable | facsimile, which shows a sound-re- 
Fxcellence of Acrosound transformers producing-machine and a dog appar- 
and circuits is illustrated ently listening to the sounds issuing 
by specifications of the TO-330 model from the horn of said machine Un- 
designed for high-power Ultra-Linear derneath said picture appear the 
amplifiers using the new 6550 tubes _ | words ‘His Master's Voice’; but this is 
Frequency response + 1 DB, 10CPS unimportant and may be omitted, since 


Be, KC 50 watts 20 CPS—30 KC the essential feature of my trademark 
rating 100 watts 30 ¢ PS.20 KC is the picture of the dog listening to 
impedance—3300 ohms plate to the sound-reproducing-machine.” Ber- 
plate to 4, 8, 16 ohms. Primary liner’s trademark, Fig. 6, clearly shows 


taps located at 40% for best U.L. the “Improved Gramophone” with its MAKE BIG 


performance outside spring and vertically mounted 
Price: $39.75 at leading distributors crank. This machine employed a set of HI-FI PROFITS 
Catalog available upon request 
* Distinctive features protected by Fig. 6. Berliner's trademark application. finest HI-FI Units or lag 
patent! ™ ' AINE el! BE 
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| 5c LOW REGULAR WHOLESALE PRICES with | 


¥ { 


| | ge SOLD THRU SELECTED DISTRIBUTORS 
él | TRANSVISION INC, NEW ROCHELLE, WN. Y 
i , in Canada: 1338 Queew St. W., Toronto 3, Ont 
t te tins iat tt tty {| 
rm) ; 43 TRANSVISION, INC., New Rochelle, N.Y 


Rush *REE Dealer SALES & HI-Fl and 
of nearest distributor 


ACRO PRODUCTS COMPANY _ Prenoves Nome 
369 Shurs Lane, Philadelphia 28, Pa. rut. ft , , Address 


City — state 


156 RADIO & TELEVISION 


Your choice of school 
is highly important 
to your career in 


INDUSTRIAL 
ELECTRONICS 


TELEVISION 


Become an 


ELECTRICAL 
ENGINEER 
or an 


ENGINEERING 
TECHNICIAN 
at 


MSOE in Milwaukee 


Choose from courses in: 
ELECTRICAL ENGINEERING 
Bachelor of Science degree in % to 42 
months with a major in ronics or 
electrical power. 
jae cdblitegy TECHNOLOGY 
ineeri yy certificate 
p22 months in electronics, radio, or 
! ted degree 
jt A Selene 
ppt ye ee 
TECHNICAL torn 
Service certificate in 6 months in electric- 
ity; in 12 months in radio and television. 


MSOE — located in Milwaukee, 
one of America’s largest indus- 
trial centers — is a national 
leader in electronics instruction 
— with complete facilities, 
including the latest laboratory 
equipment, visual aid theater, 
amateur radio transmitter — 
offers 93 subjects in electrical 
engineering, electronics, radio, 
television, electrical power, 
and electricity. 

Advisory committee of lead- 
ing industrialists. Courses 
approved for veterans. Over 

,000 former students. 
Excellent placement record. 


TERMS OPEN JANUARY, APRIL, 
JULY, SEPTEMBER 


Choose wisely — your 
future depends on ut. Write 
more information today! 


MILWAUKEE: 


SCHOOL OF SHANE RING! 
Dept pe stg vr N. Mitwaukes $ 


Send FREE career booklet» on: 
CE Electrical Engineering () Radio-Television 


1 am interested in 


mil . 


(Name of course) 


City Zone State. 
If veteran, give discharge date 


AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


OR many years, operators of inde- 
pendent service businesses bitterly 
opposed any form of political licensing 
for any phase of electronic service. 
They felt that the incursion of political 
direction or control in the service field 


| would only add to their deadweight 


overhead burden without eliminating 


| any of the evils that kept independent 


service in bad repute with the set- 
owning public. 
In opposing licensing, the majority 


| feeling was that a great deal of the 


trouble was due to the newness of the 
activity and the necessity for building 
a service business -through trial and 
error. The consensus was that when the 
successful pattern for the operation of 
a service business was established, it 
would not be too great a job to elimi- 
nate the gyps and the incompetents 
from the business. 

In the course of time, the Better 
Business Bureau files of set-owner 
complaints posed serious handling 
problems to the BBB. In many areas, 
set owners complained directly to the 
district attorney's offices, especially 
customers whose sets were held for 
ransom by unscrupulous service com- 
panies. In those major centers where 
effective service associations were op- 
erating, the associations cooperated 
with their local BBB in checking com- 
plaints, but technical and legal compli- 
cations made prosecution impossible. 
Everyone in the business knew who the 
gyps were but no one could do any- 
thing to stop them except to advise 
inquiring customers about their rec- 
ords. 

Finally, in several areas, the service 
associations offered to gather evidence 
for their district attorneys to provide 
adequate, legally acceptable proof of 
fraud. This is expensive, time-consum- 
ing work. Busy service executives had 
to give freely of their time, without 
compensation, to accumulate evidence. 
Then they had to appear in court to 
verify the evidence. Convictions were 
obtained; the gyps were fined. How- 
ever, it failed to eliminate the evil 
since many of the firms reopened in 
new locations under other names or 
moved to other localities to continue 
their depredations. 

The futility of trying to eliminate 
the gyp operators through available 
legal channels became apparent. The 


time-consuming work of 
gathering evidence and in meetings 
with the various agencies involved 
merely served to stop a few shady 
businesses temporarily while others 
were springing up, and there are no 
laws or legal business requirements to 
prevent a gyp from starting business 
again under a different name and in a 
new location. 

The end result of all of this work 
has been that service business associa- 
tions have been taking a new look at 
what can be accomplished through for- 
mal licensing of service businesses and, 
possibly, technicians. 

State-wide electronic service busi- 
ness licensing bills are under consid- 
eration by many State Legislatures. 
Faster action, however, is being ac- 
complished through City ordinances. 
One of the first of these city ordinances 
went into effect last August, in St. 
Paul, Minnesota. Since this subject is 
of interest to so many service oper- 
ators, the entire text is given below: 

“An ordinance to license and regu- 
late persons, partnerships, firms, or 
corporations engaged in the business of 
repairing and servicing television sets, 
radios, or other electronic devices in 
the City of Saint Paul and providing a 
penalty for the violation thereof. This 
is an emergency ordinance rendered 
necessary for the preservation of the 
public peace, health, and safety. 

“The council of the City of Saint 
Paul does ordain: 

“Section 1. No person, firm, or cor- 
poration shall engage in the business 
of repairing and servicing television 
sets, radios, or other electronic devices 
using transistors and vacuum tubes 
within the limits of the City of Saint 
Paul without first having obtained a 
license in accordance with the terms 
and provisions of this ordinance. 

“Section 2. Each applicant for li- 
cense required herein must be of good 
moral character. 

“Section 3. The amount to be paid 
for a license in accordance with the 
provision of Section 1 hereof shall be 
the sum of Thirty Dollars ($30.00) per 
year for each shop engaged in the re- 
pairing and servicing of television sets, 
radios, or other electronic devices 
using transistors and vacuum tubes in 
the City of Saint Paul, and shall be 
known as a master license, and Three 
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costly and 


Dollars ($3.00) for each technician or 
serviceman employed by a shop having 
a Thirty Dollar license and which 
must bear the number of the master 
license. A licensee under this ordinance 
need not have a license under ordi- 
nance No. 8935, adopted July 22, 1947 
in order to carry on the business de- 
scribed in Section 1 of this ordinance 

“Section 4. The business address of 
an applicant for a master license must 
be in accordance with the zoning code 
of the City of Saint Paul 

“Section 5. All shop work must be 
done at the address of the 
holder of a master license 

“Section 6. Each applicant to qualify 
for a master’s license must: 

“(1) Have at least a tube checker, 
multimeter, oscilloscope, and a signal 
generator located at this business ad- 
dress 

“(2) File with the 
memorandums of 
covering fire, theft, 
tomer’s property 
liability insurance 
tomer’s premises 

“Section 7. A holder of a master's 
license shall be responsible for the 
qualifications in the field of electronics 
of each technician and serviceman 
employed by him 

“Section 8. The expiration date of a 
license required hereby shall be 
year from the date of issuance of each 
license 

“Section 9. Any firm, person, or cor- 
poration violating any of the provi- 
sions of this ordinance shall be guilty 
of a Misdemeanor, and upon convic- 
tion thereof shall be punished by a fine 
not exceeding $100.00 or by imprison- 
ment period not exceeding 90 
days 

“Section 10. This ordinance is here- 
by declared to be an emergency ordi- 
nance rendered necessary for the pres- 
ervation of the public health, 
and safety 

“Section 11 
take effect and 
after its passage 
lication.” 

A State 


business 


City of Saint Paul 
insurance 

and damage 
as well 
while 


policies 
to cus- 
public 
the 


as 


on Cus- 


one 


for a 


peace 


This ordinance shall 
be in force from and 
approval, and pub- 


law, endorsed 
supported by the Texas Electronicé 
Association, recently went into éffect 
in Texas. While this law does not touch 
upon the service industry as such, it is 
felt that it will help service businesses 
materially by eliminating backdoor 
selling of television and radio sets and 
sound equipment by distributors 

The law was written to tighten the 
method of collecting a 2.2 per-cent tax 
on radio and TV in Texas. Its 
major features that it requires 
every and TV retailer to secure 
a permit from the State Comptroller 
to do business and to post a bond to 
guarantee payment of the tax Dis- 
tributors are prohibited from selling 
sets to retailers unless the latter holds 
a State permit 

While one of the aims of the new 
law is to curtail sales to the public by 
wholesalers and distributors, it will 
not prevent such sales. A distributor 
may qualify as a retailer by posting 
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CONVERT TO COLOR TY 


COLORDAPTOR . ~~ Simple & tube cirewit and 
rotating coler wheel converts any bieck and white 
TV, direct view or projection, to receive compatible 
cotor TV. Specifications, including theery of opera 
tien, complete simplified construction plans $2 95 
schematic, and sample cotor filters . 

Heats. tor ali coler TV components, Xtals, detay tines 


COLORDAPTOR, 3471 Ramona, Paice Alto, Calif. 
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same price as do all our competitors 

“A copy of this letter, together with 
reply, will be published in the 
next issue of our ‘Guild News.’ Pres- 
ently, 2000 copies of the ‘Guild News’ 
are sent through the mail each month 
to service dealers, distributors, trade 
magazines, local newspapers, law en- 
forcement agencies, manufacturers, 
and to every service association in the 
United States, Mexico, and Canada.’ 

teplying to Mr. Barlowe’s letter, 
H. H. Rainer, Manager of the Distrib- 
utor Sales Department for Electronic 
Products for Sylvania, said: 

“Mr. Mitchell has asked me to reply 
to your letter of September 6th, which, 
you know, we did not receive until 
September 13th. 

“We appreciate very much your 
bringing this problem to our attention. 
It is a very complex matter and one 
to which we have given considerable 
attention and discussion. 

“It is our policy, of course, to sell 
Sylvania tubes only to distributors for 
further distribution in the renewal mar- 
ket, and we do not believe we have vio- 
lated the Robinson-Patman Act in any 
respect in these sales. Furthermore, I 
am sure you can appreciate that the 
anti-trust laws do not permit us to fix 
the price at which our distributors re- 
sell Sylvania tubes, or to restrict our 
distributors to the customers to 
whom they may sell. 

“On the other hand, we are very 
much concerned with the effect of the 
practice which you describe on the serv- 
industry, for whose benefit we have 
carried out promotional programs for 
many years. Indeed, these programs 
and policies have been for our mutual 
benefit. We appreciate your pointing 
out our past record in this regard, and 
we are proud of this accomplishment 

Due to the importance of this sub- 
ject, I have asked our New York Dis- 
trict Sales Manager, Mr. Justin J. 
McCarthy, to discuss the entire prob- 
lem with you. You may expect a visit 
Mr. McCarthy in the very near 


your 


as 


as 


ice 


from 
future 
Other Developments 

The ions among op- 
erators of ways and to whip 
their most pressing problems have led 
view of the advantages to be 
gained by encouraging the unionization 
of independent electronic service shops 
Service promoters with slick schemes 
to entice set owners to call their num- 
bers for service and who “farm out” 
the work at a low price to basement 
technicians have added another 
spot for set-owner dissatisfaction with 
independent service in many areas. It 
is felt by some service executives that 
unionization of shops and technicians 
would give the legitimate 
strong tool to prevent this 
service chicanery 

Efforts to create a healthier business 
independent electronic 
confined to compara- 
tively moving programs such as 
licensing, etc. A frontal attack on 
gyps is made in many 


discuss service 


means 
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LAMPKIN METERS 
+ FCC LICENSE 
= HIGHER INCOME! 


Over half a million mobile-radio instal- 
lations need regular, high-grade main- 
tenance and measurements, per FCC 
regulations! 


This means money . . . steady in- 


LAMPKIN 
105-B MICROMETER 
FREQUENCY METER 


Measures numerous 
crystal-controlled trans- 
mitters, 

Gives 

signed frequencies. VHF 
CW signal generator for oscilloscope 
Weight 13 Ibs., width Weight 13 Ibs. 
id”. $220.00 12”. $240.00 


LAMPKIN LABORATORIES, INC. 


BRADENTON, FLORIDA 
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LAMPKIN 205-A FM 
MODULATION METER 


Reads peck FM voice de- 
tunes 25- 
one bend 
Relative field strength 


lock fee eee 


width 


come ... right in your own area. 


LAMPKIN METERS are the 
preferred test equipment! 


Send for new booklet .. . “HOW 
TO MAKE MONEY IN MOBILE- 
RADIO MAINTENANCE”, No 
charge... just use 


coupon below. 


| LAMPKIN LABORATORIES, INC — 
MEM Division, Bradenton, Florida = 
At no obligation to me, please send 


Free booklet [) Date on Lompkin meters 


Nome 
Address_._§ 
City. 


STAY ON THE A1R 


WHEN POWER FAILS...with 
an ONAN Electric Plant 


Medel 1OH@ 1OKW AC. 


W hen storms, floods, or fires interrupt 
electricity and force you off the air, you 
lose listeners and income. Guard 
against loss, assure vital public service 
during emergencies by installing an 
Onan Electric Plant. Onan Standby 
Electric plants serve many network and 
private stations. Gasoline driven auto- 
matic models to $0,000 watts. 
PORTABLE ELECTRIC PLANTS 
FOR MOBILE RADIO USES 


Supply A.C. power for broed- 
casting at scene of events 
Light in weight. Can be car 
ried by band or in trenk of 
car. AA models: 500 to 
10,000 watts 


Write for FREE Folder 
D. W. ONAN & SONS INC. 
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PEAK PAYOFFS; 


ADVANGE ANTENNA RELAY - 


1000 series, silver plated contacts, D.1.1).T.—hes 
third set of contacts normally open Insulated 
8 throughout vith teolanite teal low low for I. 
(Operates on 110 Volta AC 00 cycles. Legu $2. 954 
| lar price 49.00. BRAND NEW 7, 
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bond and securing a permit, the same 
as required of a dealer. 

The original bill, as introduced in 
the Legislature, called for a 3 per-cent 
gross receipts tax on radios and TV 
sets to be collected and sent to the 
State by the distributors. Distributors 
objected and, as the bill was finally 
worked out in committee with repre- 
sentatives of the Texas Electronics As- 
sociation, the tax was retained as an 
excise tax, with the retailer sending 
in the taxes. 


Jobber Retail Sales 

A new approach to eliminate or cur- 
tail the indiscriminate sale of replace- 
ment parts and tubes to the public at 
dealer net prices was recently launched 
by the Radio Television Guild of Long 
Island. For more than a year they 
have been shopping Long Island parts 
distributors to determine which dis- 
tributors are selling replacement prod- 
ucts to anyone walking up to their 
counters without any effort to get 
identification of a person’s right to 
purchase such products at dealer net 
During this period, many dis- 
tributors tightened their sales policies 
to eliminate sales to unauthorized per- 
sons 

Recently, Murray Barlowe, president 
of the Guild, sent the following letter 
to Don G. Mitchell, president of Syl- 
vania Electric Products: 

“The electronic service industry is 
well aware of Sylvania’s past record of 
cooperation with the independent serv- 
ice industry. The Radio Television 
Guild of Long Island, representing over 
three hundred service dealers and 
technicians, are confident that your 
company would not want to be instru- 
mental in putting the independent 
service dealer in an unfair competitive 
position. We feel sure that when the 
facts are made known to the proper 
people, immediate corrective action 
will be forthcoming 

“These are the facts! 

“Long Island is presently without a 
‘wholesale’ Sylvania distributor. The 
Distributor Shopping Program con- 
ducted by the Guild during the past 
year substantiates this fact. 

“The franchised dealers appointed by 
your company to serve the service deal- 
ers in this area are in open competi- 
tion with them for the same customer, 
the retail consumer! The independent 
service dealer is placed in the unfair 
position of having to compete with his 
supplier, without the benefit of the 
franchise which provides an additional 
discount 

“Under the provisions of the Robin- 
son-Patman Anti-Discrimination Act, 
it is unlawful for a ‘Manufacturer en- 
gaged in interstate commerce to dis- 
criminate in price between different 
purchasers of commodities of like 
grade and quality.’ 

“To correct these unfair conditions 
as they exist today, we, the members 
of the Radio Television Guild of Long 
Island, formally request the opportuni- 
ty to buy our Sylvania products from 
you (directly or otherwise) at the 
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sections. Typical of these programs is 
the campaign now being waged by the 
Denver area Better Business Bureau 
through its newly formed division, the 
Electronic Technicians Association. The 
Denver campaign started with a full 
page ad in the Denver newspapers in 
which the member shops in ETA were 
all listed. This was foilowed by daily 
ads run by individual members ridi- 
culing the practices of the gyps in 
promoting the sale of their services 

The most impressive and striking 
part of the full-page ad that launched 
this campa umn printed in 
bold face type and headed “Tricks of 
the Gyp This write-up did not pull 
any punches in detailing the tricks of 
the gyps in enticing set owners to call 
them for service 

“By knowing the tricks used by the 
gYyPSs, you can protect yourself from 
loss. By knowing what to expect from 
the honest service man, you can as- 
sure yourself of maximum satisfaction, 

“For instance, the offering of a TV 
service call for $1.50, $2, or $3 more 
often boomerangs into a charge of $20, 
$50, and sometimes over $100, if you 
respond to it. That low priced bait is 
only for suckers who simply can't re- 
sist getting ‘hooked’ by ridiculous 
offers that sound too good to be true, 
and are 


Zn was a ci 


‘Gypsters also make a practice of 
running up your bill by taking perfect- 
ly good tubes out of your set and 
charging you for replacements, some- 
times with tubes of inferior quality 

“A guarantee made by a gyp is apt 
to be worthless. Trying to get him to 
make good on faulty work or parts is 
a fruitless waste of time and effort. 

‘Phony’ estimates are also the ear- 
mark of a gyp, who will often claim 
that your set needs extensive repairs 
when, in fact, it may only need parts 
costing a few dollars 

“Some questionable firms operate 
under several different names, or only 
a telephone number without a name 
This masquerade makes it difficult for 
irate customers to locate the firm or 
make a persona! visit to the place of 
business 

teputable firms < tactics 
designed to take advantage of your 
ignorance nor to mislead or deceive 
you with ‘bait’ advertising, or ‘phony’ 
estimates, or worthless guarantees, or 


lo not use 


other tricks mentioned here 

“Your best assurance of honest serv- 
ice is to deal with a reliable firm that 
is forthright in its customer relations 
and which works to deserve public con- 
fidence, for to business in Denver 
public confidence counts most!” 

The ad offers to furnish the readers 
with a copy of a new booklet entitled 
“TV Without Tears.” This booklet 
tells the set owner what to avoid as 
well as how to choose a reputable serv- 
ice company 

“TV Without Tears” 
the Bureau of National Affairs, Inc., 
1231 24th Street, N. W., Washington 7, 
D. C. They are priced at eight cents 
per copy. 100 copies is the minimum 
order accepted -y- 


is published by 
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Choosing a Preamp 
(Continued from page 45) 
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the output is specified as 1.4 volts. 
Then the power amplifier he is using 
may fully load, that is, give its full 
power output, with an input of, say, .25 
volt. If these two units are merely con- 
nected together, there will be plenty 
of gain but we shall not be making the 
best use of the signal-to-noise ratio of 
the preamplifier because full output 
from the power amplifier will be 
reached when the preamplifier is 
operated at a fraction of its potential. 

To get the best discrimination 
against noise from the preamplifier a 
matching arrangement should be em- 
ployed between the preamplifier and 
power amplifier so the full power out- 
put from the amplifier is ob- 
tained when the preamplifier gives its 
rated 1.4 volts output. In this particu- 
lar example the network 
shown in Fig. 5 should be used 

Most modern preamplifiers and 
power amplifiers provide considerable 
overlap in this regard. For individual 
cases the rated output of the preamp, in 
conjunction with the rated input for the 
power amplifier, should be consulted 
and an appropriate network made up 
so as to get the best operating condi- 
tions under all circumstances. 

Some preamplifier manufacturers do 
not specify the output level. This is 
largely because preamplifiers, unlike 
power amplifiers, do not.run into dis- 


power! 


resistance 


tortion suddenly Therefore it 

little difficult to specify an exact out- 
put as a “maximum output.” For ex- 
ample a preamplifier may give .1% 
distortion at 1.4 volts and only rise to 
2% distortion at, say, 3 volts. This 
being the case, the exact attenuation 
placed between the preamp and power 
amplifier is not very critical, provided 
you do not reduce the gain so much 
that you have to push the preamplifier 
into distortion to get enough input into 
the power amplifier. 

Usually there will be so much margin 
on the background noise level that a 
little attenuation between the pream- 
plifier and power amplifier will render 
it inaudible—-if it was audible under 
the condition of direct connection. 

Not all preamplifiers incorporate all 
the features mentioned in the fore- 
going discussion. A preamplifier with 
all of these provisions would have a lot 
of knobs to twiddle and the average 
person would find it somewhat confus- 
ing to operate. It would be difficult to 
know which knob to turn to achieve a 
given effect. But the modern range of 
preamplifiers provides a good selection 
of these controls to give reasonable 
versatility with simplicity of operation. 
Each manufacturer has chosen his own 
way of solving the problem, in what he 
believes to be the manner that will 
best suit the user. The foregoing dis- 
cussion has aimed at explaining all 
these methods, so you can decide 
which manufacturer has provided the 
solution that will suit your particular 
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“Wireless” for Americans 


By LAWRENCE A. SHARPE 


T IS a well-known fact that we do not 

speak exactly the same language a» 
our trans-Atlantic cousins in Great Bri 
ain. In literary works this difference is 
sufficiently pronounced for continental 
Europeans to specify on the title page 
whether a novel has been translated from 
English or “from the American.” 

In technical books the difference is 
not so pronounced due to parallel devel- 

ent and the international exchange 

information. Still the American read- 
er of such popular British electroaics 
magazines as “Practical Wireless,” 
“Practical Television,” or “Wireless 
World” is constantly running into terms 
that are “quaint” to our way of thinking. 

Fortunately, the American with a lit- 
tle good-will is able to decipher nearly 
all the usual words from the context. 
They may be terms known but not com- 
monly used over here or words that are 
completely non-existent in American 
“English.” 

“Flex” is flexible lamp cord. The der- 
ivation is quite obvious but the word 
looks singularly unfamiliar at first 
glance. If a “H.T.” battery (for high 
tension) is a “B” battery, then clearly 
n “L.T.” battery is an “A” battery. A 
“valveholder” must be a tube socket 
since “valve” is the normal word for tube 
even though our word is used for TV 
picture tubes in England. “Demobbed 
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valves” advertised in the magazines are, 
of course, surplus tubes. 

When the lead touches the chassi« of 
an English “wireless” set, it becomes 
“earthed” rather than “grounded,” but 
these are, after all synonymous words. 
Such expressions as “shrouded drop 
through,” however, are the ones that 
really stop the average American reader. 
It turns out to be a shielded “mains 
transformer” with the terminal end 
“dropping through” to the underside of 
the chassis, the opposite of the “shrouded 
upright.” A highly misleading term is 
“radiogram™ with the meaning of “ra- 
diophonograph combination,” which in 
England may be bought on “hire-pur- 
chase terms” (installment plan) if de- 
sired! 

After familiarizing himself with the 
examples given and a few other words, 
the American reader will feel pretty 
much at home in British radio literature. 
Diagrams are, of course, an internation- 
al language. Here one may notice as a 
novelty the use of “pF” instead of 
“uufd.”, although the decimal forms 
with “mF” are also used. With a “valve 
manual” at hand to identify the exotic 
British tube designations and figure out 
American equivalents, one can have a 
great deal of fun learning how things 
are done on the “other side of the Big 
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1955 INDEX ' 
VOLUMES 53-54 


As a service to our readers we 
are again presenting a complete 
listing of all feature articles which 
appeared in RADIO 6 TELEVI. 
SION NEWS during 1955. We sug- 
gest you keep this for reference, 
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Complete $6.63 Lors o 3 $5.19 oa. 


SEND FOR FREE BARGAIN BULLETIN 


Tamas Cash with 
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Martot 7 3999 


LECTRONIC DISTRIBUTORS 


727-29 ARCH STREET 
Philadelphia 6, Pa. 


LMB BOX 


CHASSIS 


Flangelocking Precision 
Engineered 


65 sizes and 
for the laboratory 
manufacturer, industrial, experimenter, builder, and 
general applications where metal boxes are required 
Stocked by all electronic and geophysical distributors. 
Send for free catalog 


L M B 1011 Venice Bivd. 


Los Angeles 15, Calif. 
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e CATALOG 


YESS/R-ITS THE 


sco fete Bicrasc “\¥ KING-SIZE CATALOG- 
SERVICING 164 KING-SUZED (S's x10'2) BAGES 
K bi aa ; OFFERS MORE ITEMS PER PAGE--IT'S 


EASIER TO USE...JT'S EASIER FOR 
YOU TO ORDER 


BUSINESS MANAGEMENT 


gE CO. | 
suURSTEIN-APPLED! mssoue! ' 
a3 —— we ee 
= BURSTEIN-APPLEBEE CO. Dept. M, 
BS 1012-14 McGee S., Kensas City 6, Mo. 


ca cn | ROSH CouRON 1°" 
BOOK REVIEWS FOR THIS BIG |. 
: | CATALOG NOW! 1 
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ree B-A Catalog No. 661 


Big Clearance Savings... more Joss — |. “ectronie 
’ ~~ Engineer 
Up to 85% than graduates ee oho agin " 
12 vouT Pemand fr cur encore, aaa 
DM-34 DYNAMOTOR Jective placement service. Study in | rid 
input: 12-14 VOC; 2.8A f t 
Output: 220 Voit; .080 A ' Mia ‘ , 
Bachelor Science degree in 27 months 
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“ry 6, @F CHOKES “ir 42: meas amo 
25 Assorted Renee Sitvenm micas 
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CAM CONDENSERS 
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#9 Assorted sisroes 
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Gange from 4amra $975 neorted ft 
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100 Assorted v9 msve 


5 nore 
Pusch-On and set $75 6.7 oo pin $280 
types 


herew types 


Send For Our Latest Catalogue 


ustrating 39 Professionally 
Designed and Engineered Kits 


* AM/FM Tuner * FM Tuner 


@ Television @ HI-Fi Amplifier 
© Geiger Counter © Test Equipment 
® Long and Shortwave Radio Kits 

© Experimenters Construction 

7 


Phonographs and Record Changer 


ARK AVicii's 


RADIOS PHONOGRAPHS TV 
TEST EQUIPMENT HIF 


RADIO KITS, INC. * 120 Cedar St. N.Y. 6 
166 


TV Field Service 


Location 
TV Manufa 


No need for a direction finder to 
put you on the right course for Christ 
mas gift-giving this year. Your 
friends will tell you that you're “‘on 
the beam”’ when you give RADIO & 
TELEVISION NEWS. 


It’s the perfect gift—-easy to order 

. inexpensive . . . sure of a warm 
welcome every month the year ‘round 
by all interested in the wonderful 
world of electronics. 


Each issue features all that’s new 
and exciting in every phase of elec- 
tronics —television (both black-and- 
white and color), radio, Hi-Fi, tape 
recording, amateur radio, shortwave 
and industrial electronics—plus an 
array of fascinating construction ar 
ticles. 


SPECIAL GIFT RATES 


First 1-Year Gift Subscription $4.00 
Second 1-Year Gift Subscription oa $3.00 
Each additional 1-Year Gift ual $2.00 


An attractive gift card will be 
mailed to your friends announcing 
your gift in time for Christmas. 

Fill in and mail the convenient 
postpaid order envelope facing this 
page for your own or gift subscrip 
tions. List additional gift orders on 
an extra sheet of paper. 


(Your own new or renewal subscription 
may be included.) 


366 Madison Ave., New York 17, N.Y. 
RADIO & TELEVISION NEWS 
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GUARANTEED! . LOWEST PRICES EVER! ERRas 
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We have thousands of tube Type Price 
types too numerous to list here 

On ordering types not listed 

take 75% off current fist price 

for cost of tube 
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CIRCUITS (Theory) 
Makina IJ Load 
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28246GT 


Ls 


SReszzxe 


ae 


MODEL 625K 
May be bough? out- 
right from Teltron for 


$34.95 6AH4GT 


This Gico Tube Vester te 6APa 
See worth sf tunes es | 6AKS 
Sas 60 days at 6ALS 
We now have a full stock 6aQs 
of T.V. picture tubes 6ARS 
You ean order any size at 6ass 
$1.25 per inch 6AUSGT 
and ‘guaranteed for ene | SAVSGT 
year 6aAve 
6ax4GT 
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| sorted resistors with each den of $28 or mane. REPEATED BY 

POPULAR DEMAND 


Specials to Jan, lst 
SAME DAY SERVICE REG. SPEC. TYPE REG. SPEC 


48 Hour Postal Delivery To West Coast éSNIGT 60 55 
NEW sewer TERMS : swact Ai HN 

ia vosvaes ae on ‘ 12AT? 71 4? 

12AU7 . 54 
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WE WANT NEW ACCOUNTS 12SK7 ’ al 
i? you are rated, your credit is geod with us. P 128907 ‘ » | 
Send for Free complete tube listing ond wucT . 4) 
monthly specials! 
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Dept. RN.12 Phone HUmboldt 4-9848 


WANT A BETTER JOB? Become AN "| [ _— 
ELECTRONIC ENGINEER USED RECORDING TAPE (PLASTIC BASE) 


ATTENTION I» 

OWLY 32 MONTHS TO EARN A BACHELOR OF oo 

SCIENCE DEGREE IW ELECTRONIC ENGINEERING dustrial » w 1.79 for 7°-—1200 foot 
Cleese one ‘ 


ont ' mow ¢ er Eee. -93 tor 5” — 600 foot 
Chartered state of Nonprofit u .53 for 4"— 300 foot 
meerta edu — ‘ : oe ‘ hy 27 tor 3"— 150 foot 
APPROVED FOR VETS—ENROLL NOW! be . Lextra 10% in lots of 12) 
SEND FOR FREE CATALOG bas r_ bresent 
PACIFIC STATE UNIVERSITY > ont ° the splice per res 
1516 5. WESTERN ave LOS ANGELES, CALIF * * “es ££: A. 
USED MYLAR" TAPE (1 Mil) 
r Oo 4. (3” reel) 9 
iq / a copy Ch M " #00 fh. (90 roel) 
ree 
REE! sr oming Shee 
F on Forming ow omaty pects a g° 
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! _ CHANNELS - BOXES @ | Coad Tor Price Coat "Vane We 
- = “in the AO. Perker arene, me a pees. 
sheet metal Folding machine citable - 


POWER SUPPLIES Write for your tree copy phss ow catalog of urmmmual tools - Prease include Scthoon! Postage 


sheers, riveters, notchers, punches. Ack for Cotetog 706. COMMISSIONED ELECTRONICS, Inc. 
2505 Champlain Ht. H.W. Washington 6, DO. CO. 


Telvac -1412 Great Northern Bidg.-Chicago 4, ILL 
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Gigantic 
SAVINGS 
on TUBES 


and Parts! 


© Same Day Service © Full Yeor Guorantee 
* All Tubes tnd. Boxed © 400 Types tn Stock 
© For Quality, Performance, Dependability. 


RT-24/APX-2 
FF EQUIPMENT 


44 tube transceiver with 
weave parte 
. 


S* pping weight 20 Ihe 
‘ 
SPECIAL! tone, "2sierna ts $479 
wt 4 bes, 11-GAGB; 1° fe 
riding Lots $ Lt) 
price of tubes sione $61.00. Ship 4 


aiwey only. Aperex. wt, 30 ‘he 


ATTENTION! 


SCHOOLS, HOBBYISTS, 
RADIO TECHNICIANS! 


CATHODE RAY 
SCOPE TUBE 


SAPI, made by femous tube 
moker ~ Jan type! Electro- 
static focus and deflection. 
Medium 7 pin base. Indivi- 
dually cartoned. Packed 

bor export, 


Regular net $15.75. 


es. Lotsof 4 
74 individ. packed 
4 to « carton 


Lease tubes 
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WRITE Dept. RN-12 for FREE Tube and 
Parts Catalog Listing Over 400 Tube Types. 
ExPoaRt INQUIRIES INVITED! 
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PRINTED CIRCUIT 
ETCHED K iTs 


wire 
AT LAST—All the lotest Techniques in Etched- 
Wire Printed Circuit Kits—Engineered for ac- 
curacy and assured results 


No. 5004P—INDUSTRIAL LAB KIT 


This comprehensive Kit provides the Manufac 
turer of Laboretory with all facilities neces 
sory for making pilot runs of etched-wire 
Printed Circuits. Contains all lotest informa 
tion, materials and methods for adapting 


your product to mass production $27 60 
' 


techniques 
OTHER KITS AVAILABLE AT 


$3.75 — $4.75 — $9.75 
WRITE FOR DETAILS 
Manufacturers: We invite inquiries on your en 
gineering and design problems—no obligation! 
IF YOUR DEALER CANNOT SUPPLY 


CONTACT US 


SAVE $3$$ 
THOUSANDS OF BARGAINS 


Send Stamp for our 
GIANT CATALOG 


UNITED RADIO CO 
S8A MARKET ST NEWARK, N. J 


BEST 
METHOD 


PRINTED CIRCUIT DIVISION 
TECHNIQUES iwne 
135 BELMONT STREET ~ ENGLEWOOD, mJ 


Say You Saw It in 
RADIO & TELEVISION 
NEWS 


EARN 
Ee RONICS 
et oLan TV in KC. 


UNIVERSAL TV .. . Famous for 25 Years 
Thousands of Successful Grads 


ELECTRONICS — the world’s GREATEST new in- 
dusiry is years ahead of its manpower supply. ELEC- 
TRONICS JOBS ARE SEEKING TRAINED TECHNICIANS, 
an acute shortage of which exists today. Big com- 
panies ore actually pirating men from one another 
because there aren't enough trained electronics ex- 
perts to go-cround to fill the many jobs 


Wide Scope Electronics Course at UNIVERSAL: 
Embraces Radic, Monochrome-Television, Color TV, 
industrial Electronics, industrial Television, Atom- 
electronics and Aut U Aut U @ terrific 
new field, embraced at UTS 


25 Years EXCLUSIVELY in Electronics: 

For @ quarter of a century UNIVERSAL TV has been 
' g@ and pl g grad technicians in fascinating 
big-pey jobs from coast to coast. You can start eorn- 
ing as much as $150 per week; no limit as time goes 
on, or you can open your own business 


UNIVERSAL not a Johnny-come lately school: 


Not ao home study or correspondence training, but 
a “genuine” old established resident school stcffed 
by expert instructors and headed by America’s first 
TV broadcasters. Costs so little to prepare yourself 
for life. Many middie age trainees uttend; go into 
successful business. No previous experience needed. 
Approved for vets and non-vets 
Send coupon for FREE BOOK on 
TV & electronic opportunities 


weitt foe 


| UNIVERSAL TV SCHOOL 
| 1222K Admiral Goeuwleverd, Kansas City, Misseuri 


LEASE SEND ME INFORMAT N FR Age. 
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HIGH VOLTAGE CERAMICONS., 


THE REPLACEMENT 
for high voitage 
TV filter applications 


The ERIE 413 High Voltage Ceramicon is an in 
novation in capacitor design and has had wide 

acceptance by servicemen everywhere 
Now, for even greater convenience, each body 
is individually packaged with 7 terminals in 5 
RECORDING = a / different styles. With a minimum stock the serv 
en Paws iceman is now able to supply the correct replace 
ment terminals for practically any receiver rated 
at 20 KV or lower. Inventory is reduced, service 
time is reduced, profits are increased, The illus- 

trations on the leit tell the story. 


ERIE components are stocked by leading 
electronic distributors everywhere. 


ERIE ERIE ELECTRONICS DISTRIBUTOR DIVISION 
tRit Resistor perorer be 
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offer these HIGHEST QUALITY high 
fidelity —WILLIAMSON.TYPE OUTPUT F YOUR 
TRANSFORMERS ut the world’s ‘ 


LOWEST pmices! me §=—- OSCILLOSCOPE 


Learn fo service 
ANY radio or TV 


TRANSFORMER MODEL <LR-100-4 
Specifications: #5 
peers —— LODERN OSCILLOSCOP! 
6AQ5 and 6V6 push ¢t -— * gw . Mor FM 
Weight Ib 
"NET 6.75 
‘ ve ao4 f TRANSFORMER MODEL &LAR-100-2 
i! er Die ee J Specifications: 
Frequency / ef 0 ke - 
STEREOPHONIC 64 watt , = among 
F iplexing—A New Approa GIA, ATCC an > ow Just Out! NEW 2nd EDITION! 


t fast Kit,itl 
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From the World's Largest Manutacturer 
of Custom Built Television 


MATTISON 


| PRICED $50 BELOW REGULAR LIST! | 


RADIO-PHONO- 


TV TABLE ‘39 
Introductory 
Special! 


MODEL 
160-E 


* 1956 WESBCOR INTERMIX CHANGER 
plays all records. Special Hi-Fi cartridge 

© POWERFUL 6 TUBE RADIO with tone con 
trol 

© MAWY USES. Use as Chairside Radio 
Phono; TY-Radio-Phono combination; Lamp 
Table with Radio-Phono 
EXQUISITE FURNITURE. A beautiful 
teble with per drawer and flat top 

Makes ANY TY set 4 smart }-way comb 

SPECIAL DECORATOR FINISH . . . Chin- 
chilla, Silver Mahogany, Biond Mahogany, 
Walnut, Knotty Pine, Mahogany, Pletinum, 
Fruitwood, Maple, African Oak, others 
slightly higher price 


DEALERS! SERVICE DEALERS! 


Write for your Confidential Price Schedule to 
day! Become the ‘important’ dealer ian your 
area for the FINEST CUSTOM-BUILT LINE OF 
TY RECEIVERS AND TV CABINETS. There ere 
BIG PROFITS in it for you! FREE! Write for 
Mafttison's Merchandising portfolio explainin 
the "“UNASSEMBLED PLAN" and ‘'$/,000 


FLOOR PLAN.” 
Chassis, a Mattison 


“ayyis? Cabinet or 4 com 


Manufactured with integrity pigre Mattison TV 


Mattison Television & Radio Corp. 


10 West '@ist St., Dept. RN, N. Y. 53, N.Y 


When you buy from 
Mattison you need 
only one source of 
supply! You can 
buy a Mattison 


$ Mobile Two Way FM Re 0 System; 
‘e 
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S ELECTRONIC SPECIALTY SUPPLY CO. 4 
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Grips 
the screwl= 


Drives it too! 


SUAEW HOLDING 


SCREWDRIVER 


2” to 14” blades, 4 bit sizes 
Unconditionally Guaranteed 


ASK FOR IT AT YOUR DEALER 


Kedme e 233 Se Sh W. Salt Leke Cr 


SUPER RECEPTION IN FRINGE 
AREAS AT BARGAIN PRICES? 


360 Super o 
Electronical 

All Direc 
VHF-UHF CHANNELS 
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OF CLEVELAND 
THE HOUSE OF TV VALUES 
6606 Euciid Ave 


Dept. N-12 Cleveland 3. Ohie 
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By Catalog 
Number 
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| END OF THE YEAR SALE! | 
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Bob Henry. 
Butler, Me. aHA only 10% down! | | Ted Wenry 
sy 


Los Angeles 


MISCELLANEOUS 


National | . 
AP ’ $35.00 down 


20 monthly payments of $17.32 
— $349.95 Cash Price. 


We hove All National 
National " . 
National Receivers in stock for 
National immediate delivery, 


National 
National also National parts 
Notional 
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SERVICE COLOR TV 
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DE VAR ELECTRONICS ine FRER hook 
1708 Sente Crus, Mente Park calf CANOLE&R SYSTEM co 
Dept 2-0. Bow 498 i, Cok 


Industry needs Electronic Trained Men 
Now! Quelify for BIG PAY JOB, % short 
months. No other type of training can 
compare with actual shop practice you get 
at Healds under expert instructors, 


Bachelor of Science Degree, 24 Months 


Electronics Engineering 
. " Electrica! Engineer ng 
of eae Television Technician (9 Months} 
roducts Co Electronics Technician (12 Months) 
Heald College ranks FIRST West of the 
Mississippi in “Who's Who in America 


Approved for Veterans 


ERRATA 
DAY AND EVENING CLASSES 
Figs. 2. 5, and 6 (page 73) accompany AT HEALOS YOU LEARN . 
ing the article “Dynamic Crystal Diode BY DOING IN MODERN 
Tester” in the September issue show the ELECTRONICS LABORATORIES — ye 


polarity of the crystal diode under test re 
versed. > oe ca S A L D Address 


The General Precision Laboratory cam ENGINEERING COLLEGE City 
era shown on page 40 of the October is Von Mess ot Post 
sue uses a vidicon tube rather than the s Fe j Calif State 
“Staticon” tube as stated in the caption G8 VTEREISES, VENT. 
for the photograph. 


Register Now. Write for Catalog. (No Obiiy 


December, 1955 


MODEL GCT-5 


yECO 


GRID CIRCUIT 


TUBE TESTER 


Now quickly and accurately detect "pos- 
itive grid” conditions in amplifier tubes used 
in circuits employing a high value of grid 
return resistance. EXCLUSIVE! 


“HARD TO FIND” 
TV TUBE FAULTS 
LOCATED FAST! 


@ Poor picture contrast 

@ Grainy picture 

@ Twisting, bending or pulling of the 
picture 

@ AGC, RF, IF and Sync. Group tube faults 

@ Vertical jitter or bounce 

@ Sync. Bure in the sound 

@ Any or all symptoms caused hy sync. 
pulse compression. 

Stop guessing and substitution checking, 

test and sell tubes with conviction on the 

first call, avoid embarrasing and costly 

callbacks. 

Filament Selector Switch accommodates all 

the latest tubes for TY ond INDUSTRIAL uses. 
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For more than 22 years Halli- 
crafters has been closer to the 
radio amateur field than any other 
communications manufacturer 
The many leading Hallicrafters 
developments have been based 
on what the amateur wanted and 
needed. The result of this close 
association is this radio man’s 
ideal —the finest component units 
(Model SX-100 AM-CW-SSB re- 
ceiver, Model HT-30 transmitter- 
exciter, Model HT-31 linear power 
amplifier) in a completely pack- 
aged radio station— 


MODEL SR-500. 


1495" 


FOR THE FIRST TIME 
commercial broadcast styling in a 


complete amateur radio station. 
HALLICRAFTERS MODEL SR-SOO 


a single package for 


PROFESSIONAL EFFICIENCY 


FEATURES 
Here is a completely contained unit in a handsome console 
cabinet —transmitter/exciter, linear power amplifier, receiver 
affording the finest in V.F.0. or crystal. SSB, AM and CW 
transmission and reception. You need supply only the 
antennae, microphone and AC power. All the wiring is com 
plete and external connections are provided for antennae 
and microphone 

The transmitting and receiving units are located in co 
ordinated operation for maximum efficiency, and a special 
communications speaker is positioned above the operating 
shelf directly in front of the operator 

The mobile console is mounted on casters and is easily 
expandable. Three blank panels are also provided in the basic 
cabinet for the installation of any additional equipment that 
may be desired 

The console incorporates all safety and protective features 
It is completely enclased, fused with the main power relay 
controlled by a key lock. For “extra” safety, the entire back 
of the cabinet 1s enclosed but perforated for maximum venti- 
lation and heat dissipation. 


FRONT PANEL CONTROLS, INDICATORS AND 

CONNECTIONS: 
Antenna selector switch for 80, 40, 20, 11-10 meter and 
dummy or special antenna 

2. Master power switch “key lock” type operates main 
power relay to turn on or off all equipment 

3. Main power pilot lamp 5. Microphone input. 

4. “On the air” pilot lamp 6. Key jack 

REAR PANEL: 

1. Five coaxial connectors for 80, 40, 20, 11-10 antenna and 
dummy load or special antenna 

2. Dual 30 ampere fuse block 

3. Three spare AC power outlets 

4. Spare octal socket for beam controls, etc 


For further information see your Radio Parts Distributor or write 
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There’s long life 
im every Mallory 
selenium rectifier 


A NEW LINE of Mallory selenium rectifiers an you get these extra performance character- 


gives you stack that you can depend on ever tack 


time on replacement jobs. Our engineers have {very time you use a Mallory selenium rectifier on 


r 
developed designs and manufacturing methods a a cement job, you can be sure that you are 
alling or exceeding original equipment specifica- 


unique in the rectifier business, which produce per- equ | 

formance and uniformity never before possible. tions. You’re sure, too, that the job will be free 
from costly call-backs 

Service life of the new rectifiers Is exceptiona ly Yo i local Mallor \ distributor carries a complete 

long Due to their inusually low forward voitage election of the new rectifiers in conservatively 

drop, their efficiency is high—and holds its value igured ratings to fit popular TV and radio sets. 


without “‘aging away”’ in service. And most impor- Order your stock from him teday. 


Another service engineered product by... 


~R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 


